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What Electric Power is'^oing 



for you 



"r\0 you ever wonder what these multitudes 
of whirring motors are doing for you — 
your job, your home, your children? 

The answer is clear. They are weaving the 
fabric of a richer civilization. They are making 
new wealth, new comfort, new leisure, in 
which everybody shares. 

For example, since 1914, the cost of taw 
materials used by the General Electric Company 
has increased nearly 40 per cent. But the intelli- 
gent use of 145 per cent mote electric current 
has so helped to increase the pro- 
duction per worker that it has been 
possible to more than double the 
average wages. At the same time, the 
average price of the finished products, 
excepting lamps has been increased 
by less than 20 per cent. Prices for the 



greatly improved Ma;tda lamps are 48 pet cent 
less than in 1914. 

Scores of other industries can show equally 
amazing gains — human gains, of health, wealth, 
and happiness — as a result of their increased use 
of electric power. 

Because electricity is used in the making of 
General Electric products and appliances, the 
workman who makes them is better paid, 
and the products themselves are better, more 
dependable, more economical in use. On 
thousands of these products, from the 
little motor that runs your elearic 
refrigerator to the big one that 
powers your commuting train, the 
General Electric monogram represents 
the highest standard of elearical 
correaness and dependability. 




JOIN us IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 0 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 

GENERAL ELECTRIC 
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Corona for Christmas 




The best fun in the world is 
winning with brains 



Y OU know, quite a lot of people 
make good with just brains. 
Successful creative work and high 
scholastic standing are just as excit< 
ing and gratifying as winning in 
other sports. In the end it gets down 
to a competition in brains and noth- 
ing else. 

Brain muscles keep on winning 
after body muscles have softened. 

The point is that in brain sports. 
Corona is as useful as matched golf 
clubs or a well-strung racket are in 
other sports. Of course, in college, 
you can hardly make the grade with- 
out a typewriter. Typewritten work 
invariably gets higher marks. Written 
work often gets no marks at all 
simply because no one can read it. 
In any form of literary competition. 
Corona is as necessary as running 
shoes to a runner or sharp skates to 
a skater. 

As a matter of fact, every meml>er 
of the family needs Corona. Mother’s 
club work, for example — papers to be 
read, resolutions, committee reports, 
publicity work; also the conduct of 



household affairs. Many times a year 
it would be a help to Dad when he 
has night work to do — speeches, arti- 
cles for technical papers, an occa- 
sional important letter. 

It’s up to you to let the family 
know that yourbig 
Christmas need 
this year is a 
Corona. Families 
are often hazy 
about presents 
without a little 
guidance. It might 
w'ork just to mail 
this advertisement 
to one of your par- 
ents. A subtle hint 
like that is some- 
times as effective 
as coming out and 
asking. The family will thank you 
for getting Corona into the home. 

Corona is a great machine. You’ll 

Corona 



know that the instant you get your 
fingers on it. Smooth running as a 
new car, durable as a good reputa- 
tion, easy to learn, so sturdily simple 
that it never goes wrong. 

There are two Corona models: 
Corona with stand- 
ard keyboard at 
$60, and Corona 
Special with three- 
row keyboard at 
$39.50. Attractive 
carrying case 
comes with either 
model. Both are 
finished in many 
different colors. 
Sold by all type- 
writer dealers and 
in stationery 
stores, department 
stores and specialty gift shops. Deal- 
ers w ill be glad to send one on trial 
and arrange for gradual payment. An 
allowance will be made on your old 
typewTiter. L C Smith & Corona 
Ty|>ewriters Inc, 51 Madison Ave., 
New York City. 




We akow here aitractite Chriatmaa gifo 
carton and the regular carrying case. 
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TRUSTS 



New Way to 
Profits 

shown in this booh 

Suppose you have $100, $1,000, 
or some larger amount which you 
want to build up— as fast as pos- 
sible with safety. What’s the 
best thing to do? 

To answer that question, read 
“The Investment Trust from the 
Investor’s Viewpoint.” It dis- 
cards hit-or-miss investing in 
favor of scientific diversification 
and skilled management . . . 
shows you how to convert “might- 
have-beens” into profitable reali- 
ties. It reveals how United States 
Fiscal Corporation, a pioneer in 
the field of investment trust 
management, produces profits 
for investors. (In one case, 147% 
gain in years.) This book 
may help you Immensely. Send 
for it today. 

Use the coupon below . 

FISCAL SECITRITIES 
CORPORATION 
48 Wall Street New York 



The Fiscal Securities Corporation, 
48 Wall Street, New York. 

Please send me your booklet show- 
ing how to convert investment op- 
portimities, often recognized too 
late, into realities. 

Name 

Address 



A definite program for getting ahead 
financially will be found on page 
four of this Issue. 



One Cent a Day 

Brings $100 a Month 

OVER us.eee persons have taken ad- 
vantage OP LIBERAL INSURANCE 
OFFER. POLICY SENT FREE FOR 
INSPECTION. 

Kansas City, Mo. — Accident insurance at a cost 
of one cent a day is beini^ featured in a policy issued 
the National Protective Insurance Association. 

Tlie benefits are 1100 a month for 12 months — 
11,000 to ai.oOO at death. The premium is only 
$3.65 a year or exactly one cent a day. Over 13.5,000 
paid policies of this type are already in force. Men, 
women and children ten years of age or over are 
eligible. No medical exaiiiination is required. This 
may be carried in addition to insurance in any other 
company. 

SEND NO MONEY 

To secure 10 days' free jnspeetion of policy, send 
no money, just send Name, Age, Address, Bene- 
ficiary's Name and Relationship to National Protec- 
tive Insurance .Association, 1123 Scarritt Bldg., 
Kansas City, Mo. .After reading the policy you 
may either return it without obligation or send 
to put policy in force for a whole year — 363 days. 



“GIMMIE A TIP” 

By ALL ACE AMES, Financial Editor 



^OU*RE in Wall Street . . . tell me 
something good. I’ve got S500 and 
I 1 want to run it up to around $1,500 
within the ne.\t two or three months. 
What’ll I buy?” 

In such words was the Financial Milor of 
Popular Science Monthly recently greeted. 
Some readers may see a tincture of humor in 
this modest ambition to triple a sum of money 
in three months. Hardly a day passes, how- 
ever, wnthout just such a question being put 
seriously to practically every man whose occu- 
pation is in the financial held. How should 
such a question be answered? 

First, let’s see how the "e-icperts” judge the 
stock market. The following was published in 
the New York Sun during September: “The 
investor or speculator who reads the advice 
obtained from commission house letter writers 
vill find enough contradiction in today’s 
assortment to make his head swim. About as 
many assert confidently that the next trend will 
be upward as are positive that the market is 
going lower.” 

Stock brokers desire to supply their cus- 
tomers with dependable information. They 
maintain staffs of trained statisticians and 
analysts; these men have access to every con- 
ceivable form of official data; their sole occupa- 
tion is to study trends and values. And yet — 
not only occasionally, but almost invariably 
there is a wide divergence of opinion among 
stock market e.xperts. 

Higgledy-Piggledy 

Omitting the names of their authors, we 
quote below excerpts from brokers’ market 
letters which were published the day that the 
above mentioned item appeared in the Sun. 
Each Quotation represents an expert opinion. 
Read them in order and note the contrast. 

“Look for graclual drift to lower levels.”' 

{The market) "gave impressive evidence of its 
ability to uvrk higher." 

“Correction has now gone far enough to 
warrant moderately bullish attitude on high 
grade stocks.” 

“ We suggest the lightening of accounts." 

“The action of the market Friday gave 
strong indications that readjustment of its 
technical position has been practically com- 
pleted.” 

“ This ’d.eek's increase in brokers’ loans is dis- 
appointing.” 

“Stocks were meeting with strong support.” 

“ We see no real check in the selling move- 
ment." 

“.\fter a period of irregularity the upward 
trend will be resumed.” 

"The preponderant trend for the immediate 
future idll be do'd'nu'ard." 

(The market) “Will shortly resume its 
former buoyancy.” 

"The market as a rule should be liquidated 
on rallies." 

October 3 witnessed one of the most per- 
piendicular declines in the history of the New 
York Stock Exchange. During the previous 
day prices were advancing. The following 
opinions as to the immediate future trend 
appeared the same day that the decline was in 
progress: 

“ The lows have been temporarily reached.” 

“.1 secondary reaction is coming after the 
present foru'ord thrust." 

"The market acts as though it were trying 
to go up.” 

"Slocks will be offered for sale on every bulge." 

“The current rally in the market will con- 
tinue further.” 



(Il> are) "not inclined to follow the current 
rally as yet.” 

Just the day before such a drastic decline as 
occurred October 3 there was a wide conflict of 
opinion among experts as to what wras going 
to happen and many advisers were taken 
completely by surprise, as the above quo- 
tations show. 

l ague-ries 

\ common characteristic of brokerage ad- 
vice is its vagueness . . . probably the result 
of doubt or lack of conviction on the broker’s 
part as to future trends. .\s a vague suggestion, 
“Maintain a trading position” is a popular 
favorite. And what, for example, do you get 
from the following quotations which were also 
taken from opinions published in the Sun. 
What action would these advices suggest to 
you? 

"Seek out new favorites.” 

(We want to see) "more evidence of vigorous 
buying in stocks of investment calibre.” 

“ .-\s has been the case for the last six months, 
the market problem continues to be one of 
proper selection.” 

“Breaks in many directions would still sug- 
gest the probability of further correction.” 

(We are) “ in favor of a more inviting market 
for trading commitments.” 

“ Special development wdll probably play a 
larger part in the market of the immediate 
future.” 

It would seem that such opinions as quoted 
represent groping for a clue as to the immediate 
future trend rather than an appraisal of intrin- 
sic values. .’\nd that, by the way, is one dif- 
ference between speculating and investing. 
The speculator is guided largely°by what he 
thinks, or what someone else thinks is going 
to happen; he would buy a stock of no value 
whatever, if convinced he could sell it at a 
profit. The investor, on the other hand, while 
harboring a desire to see His securities go up is 
actuated in his selections by known values. 

The goose-bone prophet who predicts rain 
every day will sooner or later be right. The 
professional stock market advisor, who is 
passing out opinions all the time is bound to 
be right part of the time. But where does that 
leave you? 

\ prominent figure created considerable stir 
early in August of 1929 by predicting a 50- or 
60-point break in stock market averages. Per- 
haps the September decline was severe enough 
so that we may regard his prediction as realized 
in a practical sense. But even the September 
decline only wiped out about 65% of the ad- 
vance that (Kcurred during August in the wake 
of the bearish forecast. 

In a speculative effort there is a deal of 
difference between thinking ' and acting. A 
thousand experts may think the market is 
going up. Simultaneously, another thousand 
may think it is going down. But when you 
have $500, $1,(X)0 or some other definite sum 
with which to take a market whirl, you can’t 
just “ think ” about securities . . . you must 
take some action. Seeking speculative advice 
leaves you confused and confounded . . . you 
finally act in the dark. Note we said speculative 
advice, which is a different thing than invest- 
ment advice. 

It is so easy to forget that either investing 
or speculating in securities is a forward-looking 
process. People confuse reflection with vision. 
They recall the former prices of .\tchison, 
American Tel. & Tel., General Electric and 
other so called “ blue chips.” . . . They figure out 
the profits that might (Continued on 5) 
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INTIMATE GLIMPSES OF 
FI DELI TY BOND HOLDERS 

AmoQS the thousands of Fidelity 
Bond Holders are churches, 
lodges, trustees and organizations 
having funds which must be in- 
vest^ wisely. Investments are 
made only after securities are sub- 
jected to closest scrotiny. Rate of 
return is second in importance to 
safety of principal. Since Fidelity 
Bonds offer a high rate of return 
and the safety of principal is ab- 
solutely assured by the Fidelity 
guarantee of payment at maturity, 
investments in these securities by 
such organizations are numerous. 
The individual investor can well 




A List 



/ ii^ku ine loaiviauu tovcsiuc kmu wcx* 

follow the practice of seasoned in- 
withoHt oi^ vestors. Fidelity Bonds are con- 
ligatkm, up- servative first mortgages on new 
on request, income producing real 

They are priced to yield 6%. 




The Unwritten History 
Of Your Baby 

The most fateful part of any book is In the 
earlier pages. Your baby cannot write 
the early chopters of his own history. You 
must write them. Will your baby go to 
coltegef — You must decide. Will your 
baby enter manhood or womanhood with 
advantages or handicaps? — You must say. 
Let us tell you about a simple, common 
sense plan whereby olmostany aim or hope 
you may treasure foryour baby can be reol- 
ized by the systematic investment of small 
sums, plus the magic of compoundjntefe^ . 

If you will follow the plon we will UN- 
CONDITIONALLY GUARANTEE the funds. 
Write today for full detoils and for 
our lotest financial circular, showing 
resources of more than $3d,000,ooo. 

lN^STORSSPg)ICAlE 



660Chemlcal Building. St. Louis 
1188 New York Life Bldg.. Chicago 
378Colorado Nat’l Bank Bldg.. Denver 



—Established 1894— 
INVESTORS SYNDICATE BUILDING 
MINNEAPOLIS, MINN. 

Offices in SI Petncipsl Cities 



“GIMMIE A TIP” 

(Continued from page 4) 

have been made. Then they indulge in a few 
menial contortions: “If I buy this or that, and 
if it goes up like so and so to such and such a 
price . . . presto ... I have tripled my money.” 

You can always figure out how you might have 
made a killing, but figuring ahead is not 
simple . . . free advice notwithstanding. 

The statistician of a prominent Stock Ex- 
change firm designed a series of charts which 
proved that a certain stock was a good pur- 
chase around 112, at which price it was then 
selling. The stock did reach a high point of 135 
during 1929 ... but it’s now around 50. If 
you could have called the turn you could have 
made money on this statistician’s advice. But 
when experts disagree so violently as to the 
trend of the whole market, what chance have 
you to call the turn on an individual stock? 

And where would you have been had you 
lx)ught this particular stock at 112 to hold for 
investment? You would have been in for the 
long pull . . . with emphasis on the long pull. 

There lies before us a copy of a financial 
daily. A front-page article bears this caption: 
“Stay Out, Advice Given by Brokers. Most 
Think the Market too UncerUin to Warrant 
New Commitments.” In the light of the r^t 
that we have written this comes under the 
classification of sound advice. But the article 
was printed October 1— after the September 
decline — a bit too late to save the profits of 
most speculators who depend on professional 
opinion. 

Following are eight stocks, one pair repre- 
senting eadi of four industries. In each case 
one of the pair went up during September; the 
other registered a decline. The figures show 
the changes in price which took place between 
August 31 and September 30, 1929. 

.\Uied Chemical, declined 35 points 
Commercial Solvents, advanced 124|^ 
points 

General Foods, declined points ^ 

National Biscuit, advanced 5}4 points 
Standard Oil (Cal.), declined 2M points 
Standard Oil (N. J.), advanced 2 points 
Consolidated Gas, declined 18 points 
Columbia Gas and Elec., advanced 24K 
points 

In the above cases the speculator who thought 
chemicals were good won if he picked Com- 
mercial Solvents; he lost if he chose AUied 
Chemical. If he favored the utilities he won on 
Columbia or lost on Consolidated. 

This is the way a tip usually works out: Mr. 

A. is advised to buy So-and-So and is primed as 
to what is going to happen in that stock. He 
watches it; it goes up; then he buys near the 
top and watches the price decline. More people 
buy stocks after they have gone up than before. 

It is a peculiar quirk of human nature. 

.\nother characteristic of the human race is 
to like to pass along “inside dope.” If you 
could trace to its origin any one of the tips you 
get you would be surprised at its long string of 
ancestry and the doubtful character of its 
parents. , 

Putting all these facts and illustrations to- 
gether brings us to only one conclusion. Fol- 
lowing speculative advice is a hazardous un- 
dertaking— about as hazardous as speculating 
in the dark. , , 

But what to do? Invest — don t speculate. 
Buy known values— not hunches. Put your 
money in something you are willing to keep 
and you’ll have more money in the end. 

The investment trust is one answer to the 
desires of the man who wants to participate 
in stock profits. The average investment trust 
invests in stocks and bonds — a wide diversifi- 
cation of each— all selected on their intrinsic 
merits and none chosen on tips. Investment 
trusts frequently sell their holdings and make 
profits, in which their shareholdfers participate. 
But they buy and sell on an investment basis— 
instead of being guided by speculative im- , 

pyjggS (Continued on page 6) | 



I^lre 

in 15 years 

on your Present Uving^udget 

by investing in safe 6V4% 
First Mortgage Bonds 

Follow the definite plan given in ihe newr 
edition of this famous book, and your 
financial independence is won. The plan 
works just as surely whether you are now 
earning 31, (XX) or 3100, (X)0 a year. 

The way is certain — each step plainly in- 
dicated and absolutely safe — independent 
of luck, business genius or speculation. 

Every fact has been harvested out of 
the 48 years’ experience of Cochran & 
McCluer in the first mortgage investment 
banking business. 

The plan is so simple any one can under- 
stand it — so definite any one can follow 
it— and so certain no one can fail. 

In addition to the Financial Independ- 
ence Plan and the unique budget sched- 
ule, the book gives suggestions that en- 
able you to enjoy more of the good things 
of life, both while building your inde- 
pendent fortune and after you have at- 
tained it. 

We invite the most skeptical to read this 
plain, straightfonvard, interesting book. 
Phone, call or send coupon. We employ no 
salesmen, therefore none will call. 

MAIL THIS FOR 



NEW EDITION 



1 9^ f Cochran. & McClaer Co. 

A I 46 N. Dearborn $C., Chicago 
L Please (end me, without obligation. 

a copjr of the new edition of your 
famoui book, ‘‘How to Retire in 
IS Yeara." 
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Codiran&M^Ciiier Ca 

1881 — Never a loss to any investor 

46 North Dearborn St., Chicago, III. 



lHEF.H.SMTrHCo. 

(INCORPORATED) 
Imvestmeat SecarHies — foandeJ J87S 

Smith Bldg., Washington, D. C 

Branch Offices tn Other Cities 



In two-tone Artcraft (looks 
like leather— lasts forever) 
with the name of the maga- 
zine stamped in gold on 
cover. This binder will bold 
six copies of the magazine, 
and new copies can be slipped 
as easily as inserting a letter 
rr.p..a in an envelope. 

Popular Science Publishing Co. 

381 Fourth Avenue New York City 



Binder 

for 

Popular 

lienee 

Monthly 

Pric. ,290 
Poetea* Prepaid 
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a pipe 



TWIN’S preference for a man’s smoke 
aVA — the pipe — is plenty positive. But 
do you know why? 

We’ll tell you. It’s a triple reason. First, 
pipe tobacco’s different — for instance, 
Edgeworth. Second, tobacco smolders 
like it should in a pipe — completely, all 
of it. And third, these mean you get 
more satisfaction — greater relish of the 
good old savory burley, soothing fullness 
of rich smoke. 

There’s even a fourth reason: you like 
good company. The pipe-smoking broth- 
erhood is that. Its members are thinkers 
and leaders. 

Tobacco’s at its best in a inpe. It gets 
a chance to be itself there — to loosen up 
as it comes to life, to expand and take 
in air and glow. Only the choicest leaves 
get that chance, moreover, for pipes tell 
the truth about tobacco. Choice leaves, 
choice blends, and mighty careful han- 
dling. Edgeworth comes up through 
deven distinct processes before we’re 
willing to pass it on to you. 

If you’ve been missing all this, that’s 
yo\ir misfortune. If you keep on, it’s your 
fault — for we’re waiting to send you your 
first pipefuls of Edgeworth. See the cou- 
pon? ^1 it out, get a good pipe and the 
postman will bring you a neat little glad- 
to-meet-you packet of goodoldEdgeworth. 

Edgeworth ia a combination of good 
tobaccos — selected carefully and blended 
especially for pipe-smoking. Its quality 
and flavor never change. Buy it any- 
where in two forms~**Bdgeworth Reedy 
Rubbed" and "Edgeworth Plug Slice." 

All sires — ISf pocket package to pound 
humidor tin. 



EDGEWORTH 

— 

j 1.ARUS 8i BRO. CO., j 

I Richmond, Va. I 

I I*t1 try your Edgeworth. And I’ll try it in | 
I a good pipe. { 

I Stree t j 

I Town and state I 

■2 I 



“GIMMIE A TIP” 

{ConitHued from Page S) 



To Help You Get Ahead 

T he Booklets listed below will help every 
family in laying out a ftnancial plan. They 
will be sent on request. 

**How to Bulldan Independent Income” 
is the title of a new booklet by the F. H. Smith 
Company which explains conclusively how 
people of moderate means may obtain financial 
prosperity. May be obtained by addressing the 
nome office of The F. H. Smith Company, 
Smith Building, Washington, D. C. 

The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., ii88 New York Life Building, Chi- 
cago, 111. 

How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McClucr 
Company, 46 North Dearborn St., Chicago, 111. 

How toGettheThingsYou Want tells how 
you can sts* insurance as an active part of your 
program for getting ahead financially. Phoenix 
Mutual Life Insurance Company, 318 Elm Street, 
Hartford, Conn., will send you this booklet on 
request. 

The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
plan will bring you financial indcDcndencc. 
Write for this booklet to Investors syndicate, 
100 North Seventh Street, Minneapolis, Minn. 
Prize Investment List Comparisons : This 
folder compares the record of Financial Investing 
Co., of New York, Ltd., with the results achieved 
during the past four years by 14 prize-winning 
investment recommendations. It shows how 
Financial Investing shares gained 39% in value 
and returned an average of 13-35% to investors. 
For a copy write The Fiscal Securities Corpora- 
tion, Room 1808, 48 Wall Street, New York. 



statemeat of OwDerabtp. Maaagemeot, Circulation, 
of Conareas of August 24, 1912 

. hly. publlahed monthly at New 

York, N. Y., for October 1. 1929. State of New York, 
County of New York. es. Before me, a notary public in 
and tor the State and county aforeaald. personally ap- 
peared O. B. Capen, who, having been duly sworn 
according to law, deposes and sa> s that be Is the Business 
Manager of Popular Science Monthly and that the fol- 
lowing Is. to the best of bis knowledge and bdief, a true 
statement of the ownership, management, etc., of the 
aforesaid publleation for the date shown in the above 
caption, required by the Act of August 24. 1912, 
embodied in section 411. Postal taws and Regulations, 
printed on the reverse of this form to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business roanMers are 
Publisher. Popular Science Publishing Co., Inc., 381 
Fourth Avenue. New York. N. Y., Editor, Travis 
Hoke, 381 Fourth Avenue. New York. N. Y.. 
Managing Editor. Raymond J. Brown. 381 Fourth 
Avenue, New York, N. Y.. Business Manager. O. B. 
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than that of a bona dde owner, and this afllant has no 
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S MOOTH-ON 

No. I hardens 
like iron and ex- 
pands in doing so 
to make cracked, 
open or loose parts 
everlastingly tight. 

Don*t pay any professional fixer a big 
price to make such repairs. Wth 
Smooth-On No. i, you yourself can 
do a perfect job for a few cents and 
usually in afetv minutes. 



Get the Smooth-On habit and you 
will quickly find that it keeps many 
dollars in your own pocket. Try it 
on the following and see for yourself; 



IN THE HOME 



Stopping leaks in steam, water, gas, 
oil or stove pipes, mending cracks, 
breaks or leaks in furnaces and boil- 
ers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on 
umbrellas, knives, hammers, brushes, 
drawers, etc., tightening loose screws, 
hooks, locks, door knobs, etc. 



ON THE AUTOMOBILE 



Making cracked water jackets and 
pumps good as new, stopping leaks 
in radiator, hose connections, gas 
tank and gas, oil and exhaust lines, 
making a fume-proof joint between 
exhaust pipe and tonneau heater, 
tightening loose headlight posts, keep- 
ing grease cups, hub caps and nuts 
from loosening and 
falling off, etc. 

To get perfect re- 
sults, write to us 
for and use the 
Smooth-On Repair 
Book. Free if you 
return the coupon. 

Get Smooik-On No. i in 
7 oz., i4b. or $-lb. tins 
at any hardware store or 
if necessary, direct from 





us. 

Smooth-On Mfg. Co. 



Dept. S3. S74 Coamaaipaw Ave. 

JERSEY CITY, N. J. 



Do it with SHOOTH'ON 



SMOOTH-ON MFG. CO., Dept. 58. 

574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 

Name 

Address 

12-29 

Return this coupon tor a 
FREE copy of Booklet 



Now lot tho Bdgoworth come/ 
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PRODUCT OF 



GENERAL MOTORS 



O 



^u^isiinauiske^ 

^^BiATVRAIi 




TONE 



^ Day-Fan radio engineers completed a liigh 
achievement in designing the splendid sets 
which dealers are now demonstrating. 
General Motors Corporation, entering the 
field of radio through the purchase of Day- 
Fan Electric Co., now sponsors the offer of 
these sets to you. The present development 
of Day -Fan Radio is a “product of General 
Motors.” A significant endorsement of the 
quality built into these receivers! 

The performance of the new Day-Fan Radio 



is marked by a brilliant natural tone— 
deeply and enduringly satisfying* Response 
iivness is another characteristic — the result 
of sensitiveness, effective power delivery, 
and sharp selectivity. 

Each Day-Fan model is built to a single 
high standard of quality. There is but one 
chassis for the standard-tube models, and 
one chassis for the screen-grid tubes. Select 
any Day-Fan set with the assurance of en- 
joying Day-Fan Performance. 



Above: N'ine-tube set n-ith 
two 245 tubes in push-pull 
—units soourately mstoned 
tbroughout — S225. less 

tubes. There is a console as 
low as $100.50; table model 
at $115. (Slightly higher 
in far west.) 




Day-Fan Screen-grid Radio is 
enmneered to employ the nea* 
tubes to best advantage. 
Has three screen-grid tubes and 
power detector tube, with two 
^5*8 in push-pulL It deli\’ers 
all tones with remarkable 
fidelity, and there has been no 
aacrifiee of selectivity. Model 
93. $189.50, Model 94. $240. 



D.4Y-FAN ELECTRIC CO. 

1712 Wiaconein Blvd.. Dayton, Ohio 
Please send me more information on^Day-Fan Radi». 



Name . . . 
Address. 



:,ll 



This seal on an advertisement In POPULAR SCIENCE MONTHLY ^gnlfies the apfMroval of the INSTITUTE OP STANDARDS. See page 8. 










Educational 



Aviation 



Investments 



POPULAR SCIENCE MONTHLY 



December, 1929 



Quaranteed Advertisements 



Automobiles and Accessories Page 

Ethyl GasoUne Corp .. . . 160 

Houde Engineering Corporation . 79 

National Carbon Co 17 

Studebaker Corporation of America, The. . Ill 

Vacutim Oil Co 85 



Building Materials 



Celotex Company, The . 
Lewis Mfg. Company . . 
Btesonite Corporation . 



Audel & Co., Theo 151 

Clarkson Pub. Co 116 

ColEer & Son Co.. P. P 143 

Fexichtinger, Prof. B 154 

McOraw*>^ Book. Co. 154 

Model Airplane Book Publishers 126 

Nelson & Sons, Thomas 9 

Sdesace News-Letter 150 

Snredenborg Foundation, Inc 142 



Things to Make 



American Chime Clodc Co. . 
Craftsman Wood Service. . . 
Fireside Industries 



Mtrftatwl Model Works 

Miniature Ship Models, Inc . 
Model Woodworldnc Co. .... 

Schiercke, Henry C. 

Bdodel Ship Supply Co 



Cochran & McCluer Co 

Fidelity Bond fls Mortgage Co 

Fiscal Securities Corp.. The 

Investors Syndicate 

National Protective Insurance Assn . 
Smith Company, The F. H 



Tools and Shop Equipment 



Ar-Con Tool Co 

Arkograf Pen Co... 

Atkins Company, E. C 

Boice, W. B. 8s J. B 

Bridgeport Hdwe. Mfg. Co., The . 

Bj o wu 8s Sharpe Co 

Carborundum Co., Ine 

Delta Specialty Cmpany . 

Disstoo 8t Sons, Inc., Hmry 

Foley Manufacturing Co 

Gtf stner 8s Sons, H 

Qerold Co., The 

Oilsoo Slide Rule Co 

Oooddl-Pratt Co. 

Goodwin Mfg. Co. 

Heston 8s A^erson 



Jennings Mfg. Co., The Russell 120 

Moydole Hammer Co., The David 96 

Midland Appliance Corp 112-130 

Nicholson Pile Co. 119 

North Bros. Mfg. ^ 107 

Ottawa Mfg. Co 126 

ftrka Woodworking Machine Co., The 128 

Porter -Cable Machine Co., The 129 

Porter, Inc., H. K 94 

8. 8s B. Msmufocturing Co 112 

Stmonds Saw & Steel Co. 100 

South Bend Lathe Works 125 

Starry Rule 8i Level Plant, The 95 

Starrett Co^ The L. S 91 

Templetoo-Kenly 8s Co. 124 

Waco Tool Works. Inc. 129 

Wallace 8s Co., J. D 109 

Walker-Tumer Co., Inc. . 110 

Witte Engine Works 128 



General Electric Company Second Cover 

Typewriters, Writing Materials, Etc. 

Inkograph Co., Inc 144 

International Typewriter Each. . . . 128 

Smith 8s Corona Type Co., L. C 1 

Smoking Materials 

Camel Cigarettes Back Cover 

Larus 8s Brother Company 6 

Musical Instruments 

Buescher Band Instrument Co. 126 

Conn, Ltd.,C. G 104 

rwg^n, Ik., j. C 124 

Pan-American Band Inst. 8s Case Co 142 

Petersime 8s Son, Ira M 156 



Razors, Toilet Articles, Etc. Page 

Lambert Pharmacal Company 15 

Procter 8s Gamble 128 



Watches and Jewelry 



Loftis Bros. 6s Co. 

Studebaker Watcb Company . 
Swiss Guild 



American School 148-158 

Bliss Electrical School 145 

Bogue, Benjamin, N 154 

Chicago Technical College 138 

Columbian Correspondence College 136 

Cooke Electrical &:hool, L. L 153 

Coyne Blcctrica] School 133 

Detroit School of Lettering 136 

Dobe, Fred W. 145 

Federal School of IHustratiiig 139 

Finlay Engineering College 154 

First Hawaiian Conserv. of Music 138 

Franklin Irutitute 136 145-152 

Funk 8s Wagnalb Co. 134 

High School Home Study Bureau 155 

Institute of Applied Science 144 

International Correspondence Schools 134-140 

La Salle Extension Umversity 144-1S2-1S8 

Lederer School of Drawing 142 

McCarrie School of Mechanical Dentistry. 142 

McSweeney Elec. School 150 

Motor Institute of Amer. 138 

National Automotive School 138 



American School of Aviation . . 

Aviation Inst, of U. S. A. 

^yton School of Aviation, The . 

Lincoln Airplane School 

Pacific Technical University . . 
Universal Aviation Schools . . 
Von Hoffinann Aircrah School 



Sporting Goods and Toys 

Aero Model Co 114 

American Flyer Mfg. Co 112 

Automatic Rubber Co. 152 

Clinton Toy Coro 127 

Crosman Arms 98 

Gilbert Co., The A. C .101-Third Cover 

Hohner, Inc., M 103 

Kingsbury Mfg. Co 129 

Lio^ Corporation, The . 105 

Meccano Co., Inc 97 

Paramount Mfg. Co 114 

Porter Chemical Co 121 

Speedo Mfg. Co 130 



Popular Science 
GUARANTEE 



P o p u L~A B Science 
MONTHLY guarantees every 
article of merchandise adver- 
tised in its columns. Readers 
who buy products advertised 
in POPULAR Science 
Monthly may expect them 
to give absolute satisfaction 
under normal and proper use. 

Toolsy Radio Apparatus, Oil 
Burners and Refrigerators ad- 
vertised in Popular Soence 
Monthly have been tested or 
investigated by the Popular 
Science Institute of Standards 
and each advertisement carries 
the insignia indicating ap- 
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Airplane Flies 368 Miles an Hour! 

Radio to Send Movies Into Our Homes! 

Wireless Telephones Soon Universal! 

What Will Science Give Us Next? 

Nelson’s twenty-two years ago recognized that 
an Encyclopsedia bound, stitched, and glued in 
the ordinary way cannot keep pace with the 
world’s progress ; it is inevitably out of date soon 
after it is published — perhaps even before it is 
ready for delivery — b^ause of the con- 
stant development of NEW KNOWLEDGE. 



NELSON’S 

ENCYCLOPAEDIA 



New Today — New a Year from Today. Still New Ten Years from Today 



It is new today. It will still be new six months from today. It will 
STILL be NEW ten years from today! For each volume of NEL- 
SON’S is botmd with a patent loose-leaf device. Every six months 
replacement pa|;es are sent to subscribers containing revisions and 
additions covermg all the latest developments the world over. It is 
simple and ea^ to ^‘unlock*’ the binding, take out the old pages, and 



substitute the new ones. You have a new Encyclopsedla every six 
months. Experts all over the world are constantly supplying the 
information tnat keeps your Encvclopi^a always new and reliable. 
Amoi^ the hundreds of new articles are R^io and Television, Busi- 
ness Combinations and Mergers, Battleships and Cruisers, Farm 
Relief, Kellogg Peace Pact, Grai Zeppelin World Flight, etc. etc. 



This Great AMERICAN Encyclopedia Can Never Grow Old 



Edited by Americiuis, for AmericanB, it covers the whole world of infonnatioD. 
It is an authority in the Library of Congress. U. S. Senate, U. S. Supreme Court, 
and in Libraries, Universities, Schools, and Homes in every State in the Union. 
Thousands of lending professional men use and endorse it. For the average 
man or woman it offers the scope of a college course. To students it is indispen- 
•able — the unfailing question-answerer. 

Wlut buy any Encyclopedia but Nelson’s? It is the only Loose-Leaf Ency- 
cloptcdia and Cannot Grow Old. 



“For some time I have Imn using your Nelson’s Perpetual Loose-Leaf Enoyclo* 
podia in the daily practice of law. I find it of inestimable value. 1 use it con- 
Btautly in obtaining infonnation relative to questions that arise in our practice, 
many of which are of a mechanical nature. Though we have other reference 
works of cyclopedic character, we rarely use them, for the reason that we always 
feel confident that in turning to Nelson's Loose-Leaf, we have the latest, up-t<^ 
date knowledge placed before us.” — Georfte I. Hni^t, Attorney. Chicago. 




Question and Thirty-three 

Answer Service Educational 

Free Reading Courses 

A Reader's Guide to Nelson’s Loose-Leaf 
Encycloptedia, including thirty-three courses 
on as many subjects-^rom Aeronautics to 
Zoology — is furnished without cost to all 
subscribers. These courses are declared fay 
educational authorities to be equal to a col- 
lege course in each of these departments. 

This Handsome 
Bookcase 

Especially made for Nelson’s— richly dcsiraed, duat-proot, with leaded-glass single door. 
It is a convenience for holding your set and a handsome piece of furniture as well. It will 
be yours at no addition^ cost. Size: Height SB*; width 20 ; depth 

Send for Illustrated Booklet 

Free to adults — a beautifully illustrated loose-leaf booklet of sample pages and full information about our free 
bookcase offer and our Bud^t Easy-Payment Plan. 



Equivalent to 
1,000 Volumes 

NELSON'S is a great library m 
it soK^warit^ thoroughly the latest 
informal MO in every branch of human 
knowledge. It is illustrated with 
thousands of pictures. 



Mail This Coupon 



THOMAS NELSON * SONS, 3<1 Fourth Avenuo. Naw York. 
Orfsinater* of the Looa«-L«at Refaronce Sjrstora, 

PuMiahors for Over 130 Yoare. 

. -IM nuJI m« PHSB row pertfoiio of wapl* Vmm. fsQ mlvmatim about iIm TREE beoku* 
•od bo». b,r lb. badaot oMT-parra.nt oUn I mb owb N.bm'. VomtUBl Loom L.b( 
Baer.lepMdiK, with Ttm M.mb.nbip In N.faon'. BMMnh Ubrmrr Same. BurMU for AmoU 
Inlcnnktioo. nnd N.boo'. RMdw' • ■ — - - 

Name 

Address 

City..., 



State 

lAd*. Coprrisbt, lS3t, by TbooiM H.boo a Bon.) 



I Poe, Be. 1J.SS) 



Every purchaser of Nelson’s is entitled to free 
memoership in Nelson’s Research Bureau. 
If at any time you are in doubt on any subject, 
old or new, write to this Bureau with the 
positive assurance that you will promptly re- 
ceive the latest obtainable and most depend- 
able information. 

FREE- 
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MEASURE 
YOUR KNOWLEDGE 
with the 

POPULAR SCIENCE 
QUESTIONNAIRE 

1* Why does ndium continue to 
give out beet for thousende of 
year*? 



2. Are the atari aoUd like the 

earth? — 

3. How waa the earth formed ? 

4. Why ia glass transparent? - 



5. How do we know that die 
earth la slowly shrinking? — 

6. What is an electric current? 

?• How was petroleum formed 7 ~ 

8. Do electrons really move 
through wire when an electric 
current is flowing through it? — 

9. What physical changes in your 

body are produced by fear? 

10. How do muscles exert power?-. 

11. What are X'rays? 

12. Canweseeatomswithamicro* 
scope? - 



13. Why does heat expand things 

and cold contract them ? 

14. Why does the moon appear to 

change its shape from time to 
time f — ______ 



15. What ia the brain made of? 

16. Why is It possible that the in* 



17. Why is frost more likely on a 
clear night than on a cloudy 
one?.... 



19. Which travels faster, electri- 
city or light?— 



20. What simple test will distin- 
guish wool ftom cotton? 



22. Why would men ultimateiv 

suffocate if all the green plants 
were killed? 

23. Docs the boiling of water re- 
move the impurities in it? 

24. How do the living cells of the 
body get theenergv with which 
to do their work ? - 

25. Howisthe speed of tight mea- 
sured ?— 



Brain 



E verybody is talking about the famous “Popular Science 
Questionnaire.” Doctors, Lawyers, ProfessorSjCollege Grad- 
uates and thousands of others have tested themselves with this 
Questionnaire. In the panel is the list of questions of which the 
Questionnaire is composed. How many of them can yo« answer? 

Like an Old-fashioned 
Examination 




May we ask you to make this 
test carefully, reading thequestions 
slowly and giving thought to each 
one? When you cannot answer one 
satisfactorily to yourself, put a zero 
(0) beside it. 

On the other hand, give yourself 
credit of four (4) for each satisfac- 
tory answer. Then when you are 
through, see how neat you have 
come to making a mark of 100. 

This is like an old-fashioned exa- 
mination, but you will find it fas- 
cinating. The questions all have to 
do with the wonders of the world 
we live in. All can be given quick 
and straight forward answers by 
any person of education. 

All of the questions in the fa- 
mous “Popular Science Question- 
naire” and many hundreds of 
others, have now been answered, 
for the first time, in one book — 
The Pocket Guide to Science. 

All that you probably ever will 
want to know about science is told 
in this one 284-page book that will 
fit in your pocket or grace a library 
table. Curiosity-satisfying facts 
about the world we live in aremade 
instantly available to you in simple 
question-and-answer form in 
The Pocket Guide to Science. 

You are assured of the ac- 
curacy of the answers* in The 
Pocket Guide to Science be- 
cause it has been edited by 



Dr. E. E. Free, who has remarkable 
genius for condensing the known 
facts about scientific questions in- 
to easily remembered paragraphs. 

SPECIAL OFFER 

The Pocket Guide to Science is 
not for sale. It is offered to you 
without one penny extra cost with 
a 14 months’ subscription to Pop- 
ular Science Monthly. 

Popular Science Monthly “car- 
ries on” from where The Pocket 
Guide to Science leaves off. The 
Pocket Guide gives you all that 
the scientists have discovered up 
to right now— Popular Science 
Monthly will give you all the im- 
portant, interesting and new dis- 
coveries of science for the next 14 
months. 

It takes over 300 articles and 
pictures every month to tell the 
readers of Popular Science 
Monthly all that has happened in 
the scientific, radio, mechanical 
and automotive fields. 

Your Name in Gold 

The Pocket Guide to Science is bound 
in beautiful flexible fabrikoid. We will 
stamp your name in 22-carat gold on the 
cover of The Pocket Guidb at no extra 
cost to you if you use the coupon below 
immediately. 

We extend to you the Special Offer of 
a 14 months’ subscription to Popular 
Science Monthly (regular price by the 
month would be $3.50) with the The Poc- 
ket. Guide to Science— all for $2.95, plus 
the postage. If you are already a subscri- 
ber to Popular Science we will extend 
your subscription 14 months if you accept 
this offer. 



SEND NO MONEY 

Send no money, just the cou« 
pon. If within 10 days after you 
receive the book and magazine 
you decide that you are not sat- 
isfied in every particular, you 
may return them , and your en- 
tire payment will be refunded 
promptly and without ques- 
tion. Could any offer be fairerl 
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Mural bg Arthur Coaeg. Wood block enfraring bg Howard MeCormA 



Great manufactories, towering skyscrapers, 
moving trains and motors, mighty ships — achieve- 
ments of man that typify the work of the grind- 
ing wheel 



Yesterday, the mechanic with steel against steel 
slowly and laboriously milled his stock. 



Today, grinding wheels and grinding machines 
fashion even the hardest steel alloys to mechanical 
perfection on a mass production basis. 



NORTON COMPANY 


WORCESTER, MASS. 


NOR 


T O IM 


Grinding Wheels 


|| Refractories -Floor 


Grinding Machines '^5 


“ and Stair Hies 



Copyrighted m.i: 
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Looking for the Best? 



A Letter to the Institute Will 
Bring Sound Adviee on Buying 
Equipment of the Highest Value 

By F. G. PRYOR 

Secretary’, Popular Science lustUtUe 



ADVICE is cheap 
/% enough and there 
are always plenty of 
^^people ready to offer it, as any 
buyer knows. The remarkable part is 
that so many of these people can say very 
definitely and conclusively just which 
make of product is “the best.’’ As a rule, 
the more limited their knowledge, the more 
positive they can be in their assertions. 

We on the Popular Science Institute 
staff get considerable amusement in occa- 
sionally overhearing some of the counsel 
that is given to prospective buyers. A 
commuters’ train was the scene of a 
typical discussion the other morning, 
refrigerators being the subject. One man 
was telling his neighbor that a certain 
dectric refrigerator “had it all over” 
all the other electric refrigerators on the 
market — was cheap>er to operate, more 
efficient and superior in every way. As 
far as we were able to gather, this gen- 
tleman’s knowledge of the refrigerator 
in question was based more or less ex- 
clusively on his ow’n experience, that of 
his brother-in-law, and some friends who 
were owners of refrigerators of the auto- 
matic t>T>e. As it happened, the refrig- 
erator he was praising was a ver\' fine 
make but it was not better than several 
other excellent refrigerators now on the 
market. 

What the Institute Found 

S ometimes, people are skeptical 
w’hen we tell them that there is no 
one outstanding refrigerator on the mar- 
ket today that can be considered “the 
best.” But this is a definite fact proved 
by the test information on file at The 
Institute’s laboratory at New York Uni- 
versity — and this information provides 
a somewhat more accurate basis for an 
opinion than the experience of a few users 
of refrigerators. 

Every test that Popular Science Insti- 
tute makes on a refrigerator of the au- 
tomatic type requires a minimum of twelve 
weeks' time, test runs being made at six 
different temperatures and all features of 
construction and operation receiving 
careful check. An idea of the extent of 
these tests and the complete nature of the 
data obtained may be gathered from the 
fact that one of the few’ commercial 
laboratories in the country that is equip- 
ped to make similar tests charges $750 
for putting a refrigerator through just 
one part of the series of tests to which 



Popular Science Institute 
subjects all refrigerators. 



The “Cream” of the Market 

S IMILARLY, in the case of the other 
types of products that The Institute 
investigates — radio, tool, and oil heating 
equipment — it has been found that invari- 
ably a small group of verj-^ fine products 
rather than one single product that could 
be considered most superior, is at the top. 
Between products of such equivalent 
merit, any selection of the best would 
come down to a matter of opinion, and 
Popular Science Institute feels that it is 
the buyer’s opinion that counts when such 
a scant margin of choice is involv'ed. 
WTien making a selection from among a 
limited number of products whose merit 
and value have been established by care- 
ful test, satisfaction is bound to result 
in any case, and the highest degree of 
satisfaction will result when the basis 
of choice has been the buyer’s personal 
preferences and requirements. 

Therefore, when a prospective buyer 
uses Popular Science Institute’s approved 
list as a guide in buying, he is absolutely 
protected and certain to get w'ell made 
equipment that represents good value 
and will give satisfactory service. The 
Institute’s knowledge of the merits of 
equipment in the four classes of products 
it investigates is based on the complete 
facts in every case, and its decisions as 
to which makes deserve approval are 
absolutely impartial. 

Where the Tests Are Made 

T he Sage Research Laboratory at New 
York University, with its $350,000 
worth of testing equipment, is the Popular 
Science Institute’s testing headquarters. 
Every product is put through most severe 
laboratory and practical test, and every 
essential fact that need be known about 
the product is determined. The tests are 
made by engineering experts with excep- 
tional experience and ability. 

Products are approved solely on the 
basis of test and investigation findings, 
all decisions being in the hands of Dean 
Collins P. Bliss of New York University, 
who is Director of Popular Science Insti- 
tute. Professor Bliss is Associate Dean 
of the College of Engineering at New York 
University and is on the staff of theUnited 
States Bureau of Standards in Washing- 
ton as consulting mechanical engineer. 



Price Is a Factor 

P opular science institute 

does not confine its approvals to prod- 
ucts in only one price dass. What it 
insists on is that equipment represent 
good value and be up to the standards for 
its ow’n price class. Of course, in all types 
of equipment, there is a price limit below 
which no worth while product can be 
manufactured, and Popular Science In- 
stitute will not grant its approval to a 
low priced product unless the manufac- 
turer has been able to turn out a device 
for that price which is really well made 
and capable of giving lasting satisfaction 
to the purchaser. 

Use the Institute Service 

The Popular Science Institute is first 
and last a service for the readers of Por- 
UL.AR SaENCE MONTHLY. Its aim is to 
safeguard them in their purchases of 
equipment of technical or semi-technical 
nature. In order that The Institute may 
function with greatest efficiency and 
widest usefulness, readers of this maga- 
zine are urged to make full use of its 
service. 

Sound advice and lists of reliable 
makes of radio, tool, oil heating and 
refrigerating equipment will be supplied 
on request. Special questions pertaining 
to the purchase of such equipment will 
be answered gladly. Address Popular 
Science Institute, 381 Fourth Ave., New 
York. 



INSTITUTE BULLETINS 

List of Approved Tools 

Insulation in Building 
Construction* 

List of Approved Radio Prod- 
ucts 

List of Approved Oil Heating 
Devices 

Advice on Installing Oil Heat 

List of Approved Refriger- 
ators 

Refrigeration for the Home* 
•Price 25 cents each 
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For toys at Christmas time, 
for industry all the time 
...this grainless wood board 

The discovery of a method to make wood grainless is revolutionizing many indus- 
trial processes, is giving manufacturers a new material with which to improve 
products and reduce costs. Perhaps you, too, can profitably use this grainless ivood. 

A sample and the Presdivood booklet are yours for the asking. Both are FREE. 



Now tiny tots can play with 
wooden toys that will not 
splinter. Motor truck bodies 
are made strong and smooth 
with a material tliat neither 
cracks nor splits. Glistening 
concrete walls of towering sky- 
scrapers require practically no 
hand smoothing because of a perfect, smooth 
board that lines the forms. All these develop- 
ments, and scores of others in manufacturing and 
building, are possible today because of the grain- 
less wood board. Masonite Presdwood. 

Manufacturers find that Presdwood has many 
properties which adapt it to production methods. 
Builders find its smooth surface, its uniform 
%th inch thickness, and its broad four foot by 
twelve foot pieces ideal for paneling, display 
booths, closet lining, breakfast nooks, and for 
lining ventilator and elevator shafts. 

Easily worked^ in factory or home 

While the grainless nature of Presdwood is per- 
haps its most remarkable feature, it is far from 
the only property which makes Presdwood 
popular. This grainless wood is hard, smooth, 
strong, and dense. It never harms fine tools; it 
can be punched, die cut, milled, or sanded ; it is 
also ideal for the home mechanic who has little 
to work with but a hammer and saw. And when 
an article is completed it can be left just as it is 
because of Presdwood’s natural beauty and resist- 
ance to moisture, or can be given any com- 
mercial finish. 



This grainless wood is used 
in radio cabinets, tension 
boards for loud speakers, beds 
of portable billiard tables, 
book cases, kitchen cabinets, 
show cases, and china closets. 

It makes strong shipping con- 
tainers, weather resisting road 
signs, light partitions, durable work bench tops, 
and attractive novelties such as bedroom screens, 
fire screens, and trays. 

Lines concrete forms 

Building contractors reduce labor costs on 
concrete work as much as 40 per cent when Presd- 
wood lines the forms, for the face of Presdwood 
leaves the concrete perfectly smooth so that the 
process of polishing with carborundum bricks 
can be entirely eliminated. 

Every manufacturer, builder, and home me- 
chanic should read the fascinating story of wood 
made grainless. It is the record of a scientific 
experiment with live steam at 1,000 pounds pres- 
sure — an experiment which revealed a way to 
make grainless wood commercially. 

The Presdwood booklet tells this story, lists 80 
uses for this grainless wood, and tells how various 
finishes should be applied. The booklet and a 
sample of Presdwood are yours for the asking. 
A postcard brings them. 

MASONITE CORPORATION 

Dept.732, 111 ITest fEashington Street 
Chicago, Illinois 




FOR CHILDREN’S 
CHRISTMAS TOYS 




FOR LINING 
CONCRETE FORMS 




FOR STURDY SHIPPING CONTAINERS 
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Do You Agree? 

“■W7HY do you and others ^rsist in using 
W the awkward and confusing word ‘non- 
inflammable 7 Bearded etymologists may pro- 
duce sorts of justifications for this word, but 
sensible and ptactical people usually avoid it 
because its meaning is so cloudy. To the 
average person, ' flammable ' means something 
that can be burned. ‘Inflammable,’ then, 
naturally should mean something that cannot 
be burned. ‘Noninflammable’, therefore, sug- 
gests a double negative ha^'ing the same mean- 
ing as ‘flammable’ — exactly opposite to the 
meaning intended by its users. The word is 
not wrong structurally, but it is stupid 
because of its unnecessary' repetition, and it 
violates common sense. 

“If your writers like ‘large, round words', 
may I suggest ‘ incombustiWe ’ as conveying 
the meaning that ‘noninflammable’ so im- 
potenUy strives to impart.” — A. R. M., 
Detroit, Mich. 

Popular Science Monthly, not ptrshlent 
pkUclogicaUy, holds no brief for awk'ii'ard non- 
inflammable.** But are there no arguments on 
the other side? 

Something to Worry About 

“TN ONE paragraph of your recent article on 
digger wasps the writer says large numbers 
of the wasps may be liberated to fight injurious 
caterpillars. Later, he states that when the 
wasps first hatch out they live on fruit juices. 
“What I want to know is how they get the 
juices without harming 
the fruit, and how farmers 
will be better off with 
swarms of wasps eating 
their fruit than they are 
now with caterpillars eat- 
ing the leaves. My advice 
is to let Nature alone.” — 
R. F., Columbus, Ohio. 

A Pat on the Back 

“T AM delighted to see that you are making 
‘Back 01 the Month’s News' a re^lar 
department of the magazine. It is one oi the 
most interesting and enlightening features you 
have included in Popular Scien'ce Monthly 
in many a day. Karl V’ooght possesses the 
h^^y knack of chatting about scientific sub- 
jects in such a manner as to both instruct and 
entertmn the lay reader and that, unless I am 
mistaken, is the real attraction of your 
publication.” — H. A. McK., Omaha, Neb. 

What! No Science 
in Cockleburrs? 

“TJARNSTORMING with Lindbergh,” by 
•L* Randy Enslow, was a nicely written and 
entertaining article and one which is sure to 
give some pleasurable moments, especially to 
your younger readers. But may an oldster like 
myseu, who has been an interested reader of 
Popular &ience Monthly for nearly twenty 
years, be permitted to ask why you considered 
it a suitable contribution to your particular 
magazine and ‘played it up' in the bargain? 
Of the popularity of this soil of yam there can 
little doubt, but by what stretch of editorial 
imagination could it be called scientific? 

“It seems to me that little, if anything, is 
added to the sum total of human knowledge by 
telling the world that Lindbergh at one time 





regarded the placing of cockleburrs in people’s 
beds in the light of good, clean fun, and that he 
was an exemplary boy who never drank, swore, 
or smoked. 

“.An article like this is bound to have two 
undesirable effects. First of all, it will in^ire 
hundreds of youngsters with the ambition to be 
aerial stunt-artists; and, secondly, it will hasten 
the day when conservatix’e citizens like myself, 
who began by admiring Colonel Lindbergh, 
will involuntarily be turned against this young 
man as a result of the superabundance of 
publicity the editorial fraternity is thrusting 
upon him.” — M. P. W., Ithaca, N. Y. 

Not Sighted Yet 

“ T]^ AS turning over some 

” of my back numbers 
ofPOPULARSciENCE 
Monthly when I came 
upon the article about the 
sixty-hour transatlantic 
speed boat in the April, 

1028, issue. This article 
said that Adrien Remy. 

French inventor, was put- 
ting the finishing touches on the new craft, 
which consisted of two large pontoons between 
which the cabin, motor, etc., were suspended, 
and that he planned soon to start for New 
York. 

“I was just wondering why it hasn’t arrived 
yet.”— C. H. B., Brooklyn, N. Y. 

And More Coming 

“ T W.ANT to congratulate Popular Science 
Monthly on some of its recent articles 
which have been extremely interesting. As a 
reader who, like J. P. F., of Chicago, does not 
go in much for aviation news. I have been 
especially pleased by the features on other 
subjects. The article on plant pills was 
particularly good, and I hope P. S. M. intends 
to keep in touch with further developments of 
that sort and let its readers know ateut them. 

“ E. E. Fref ’s articles, one in the October and 
one in the November issue, on ‘Everyday 
Wonders in Colloid Chemistry ’ and ‘ Rays — the 
Clue to Evolution’ respectively, were fine. I 
hope that Dr. Free will continue to help readers 
like me to keep up with some of the broader 
phases of science. .And even if I don’t read 
much aviation stuff. I must say that the 
Zeppelin and Lindbergh articles in the October 
number were humdingers.” — .A. W. K., 
Arlington, Mass. 



After You, Professor 



“T SEE by Popular 
A Science that Professor 



Goddard is going to catch 
sunbeams and make them 
run everything on a farm 
from tractors to washing 
machines. It’s a great idea 
— there's real farm relief for 
' what the pro- 

> fessor and Einstein ought to 

figure out together is how to put the cows on 
wheels and the chickens on trolley wires. Pipe 
lines for milk and endless belts to bring eggs 
from the henhouses might help, too. 



“Perhaps I’m a back number. But I guess 
I’ll just keep running my wasteful, inefficient 
farm in about the same old-fashioned way I 
always have. I don't think I’ll scrap my gaso- 
line lighting plant and my backfiring tractors 
just yet. It’s all very well for a college pro- 
fessor to tell us how to make sunbeams work 
for us. But my suggestion to him is to get him- 
self a farm and try it out himself first.” — 
G. H. B., Center\’ille, 0. 

One of the Sciences 

“ C. F., of Madison, N. J., writes as his argu- 
ment against a\'iation articles the fact that 
articles on physics, geometry, and other 
sciences of that t>'pe should be published more 
than those about a\'iation. That is all very 
well, as they make fine reading, but I don’t 
think that aviation should be made the ‘goat’ 
for them. .A\’iation is as much a science as any 
of the others and should be dealt with accord- 
ingly. 

“As S. F. said, there are strictly air maga- 
zines for people of my type who like aviation 
and are air-minded enough to see its future. As 
a counter stroke I say that more articles 
about aviation in magazines of all types will 
help speed its progress. 

“It will not be many years until the nation 
with the largest commercial air transport 
system will be the leader, just as it was <#n the 
seas in olden times. The others will just follow 
and take what’s left. Although I don’t want to 
prepare for war, the nation filled with more 
privately owned planes will also have the great- 
est war strength, because it takes but a short 
while to turn a good civilian plane into a fighter. 

“ In closing — let’s have more aviation articles 
and boost that field of science sky high.” — 
R, I). P., Fairbury, III. 

Stuck! 

“"r. E. FREE’S article on colloid chemistry 
told how colloids help us shave, cause 
cataracts on the eyes, and make postage stamps 
stick. The part alxtut rouge sticlung to a 
flapper’s lips with a pres- 
sure of 200,000 pounds to 
the square inch raised an 
argument in our family. 

At a moN'ie the other 
night the heroine kissed 
the hero and left rouge 
marks on his cheek. What 
we want to know is, if it 
takes a pull of 200,000 
pounds to the square inch to pull off rouge, why 
this didn’t hurt. My daughter thinks it did, 
but that they were enjoying themselves too 
much to notice.” — E. D. R., Reno, Nev. 

The Old “Grey Wolf’ 

“ E .ARE very much interested in the auto- 

” mobile story ‘Scorching in My Horseless 
Carriage,’ and in the pictorial section, ‘Tracing 
Your Car’s Family Tree.’ There are so very 
few men who remember the old days of the 
automobile, new as the industry is, that per- 
haps one writing on the subject might be 
pardoned for overlooking many interesting 
facts. 

“The story talked about high speeds of 
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safne ae/vice / gave your Daii. . (^en” 



Do you remember— 

When the good old family doctor came 
into the house how your heart began to 
thump? You didn’t know but what you had 
cholera morbus or something equally dread- 
ful. You saw yourself dying in no time. 

Then his firm, gentle hands poked you 
here and there. His bright, kind eyes looked 
down your gullet. And, oh, what a load left 
our mind when you learned that your trou- 
le was only a badly infiamed throat and 
that Listerine would take care of it ! 

The basic things of life seldom change: 
Listerine, today, is the same tireless enemy 
of sore throat and colds that it was half a 
century ago. 

It is regularly prescribed by the bright, 
busy young physicians of this day, just as it 
was by those old-timers— bless their souls 



— who mixed friendship and wisdom with 
their medicines. 

Used full strength, listerine kills, in 15 
seconds, even the virulent Staphylococcus 
Aureus (pus) and Bacillus Typhosus (ty- 
phoid) germs in counts ranging to 200,000,- 
000. We could not make this statement unless 
we were prepared to prove it to the entire 
satisfaction of the medical profession and the 
U. S. Government Three well-known bac- 
teriological laboratories have demonstrated 
this amazing germ-killing power of Listerine. 
Yet it is so safe it may be used full strength 
in any body cavity. 

Make a habit of gargling systematically 
with full-strength Listerine during nasty 
weather. It aids in preventing the outbreak 
of colds and sore throat And often remedies 
them when they have developed. Lambert 
Pharmacal Company, St. Louis, Mo., U. S. A. 



It checks SORE THROAT quickly 



Gargle with full-strength 
Listerine every day. It 
inhibits the development 
ofsore throat, and checks 
it, should it develop. 



KILLS 200,000,000 GERMS IN 15 SECONDS 
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thirty miles an hour at a time when the 
Packard four-cylinder car was being built. It 
might interest you to know that this four- 
cylinder car followed the Packard Grey Wolf, 
which was the first car to make a spe^ of a 
mile a minute. Incidentally, this car had a 
spiral beveled gear in the rear axle, which 
really was the thing that made possible 
abandonment of chain drives about which 
your story deals.” — H. F. O., Packard Motor 
Car Comp>any, Detroit, Mich. 

? ? ? ? ! 

“T’M NOT ^oing to answer S.R.’s question 
A ‘Where did the lost fl>nng hours go?’ in 
the way that he expects. Instead I’m going 
to ask him a question. How many different 
combinations of numbers did he try? Here 
are two he missed. 

“Suppose the speed of 
the plane to be fifty miles 
an hour and the velocity 
of the wind fifty. With 
the wind, according to 
S.K.’s reckoning, the 
plane will go 100 miles an 
hour and take three hours 
to cover a 300-mile jour- 
ney. Now when the plane 
starts back, if one accepts his reckoning, its 
speed is no miles an hour. In other words it 
stands still. 

“Suppose the figures to be fifty miles an 
hour for the plane and 100 for the wind. How 
long will it take for the machine tiying to 
‘ buck ’ the wind to reach a place of the same 
latitude 300 miles away? Assume the circum- 
ference of the earth at our plane’s latitude to 
be 24,000 miles, then the correct answer is 474 
urs — and it will arrive tail first! Figure it 
/Ut.” — M. P. R., Columbus, 0. 

“Simple Arithmetic” 

T he mysterious loss of two hours in S.K.’s 
flight from Los Angeles to San Francisco 
and return is accounted for quite easily. The 
plane travels at 100 nules an hour. The dis- 
tance is 300 miles. The air velocity is fifty 
miles an hour. The plane therefore makes the 
trip with the wind in two hours and against the 
wind in six hours. This is simple arithmetic. 
The total flying time is eight hours as compared 
with the six hours which would quite obviously 
be required for the trip if there were no wind. 
The difference is two hours. More simple 
arithmetic! 

“The plane is in the air a total of eight 
hours, during which time it is carried by the 
wind a total of 200 miles. The plane's speed is 
100 miles an hour, so that it has to tra\'el the 
extra two hours to make up for the distance it 
is carried by the wind. Still more simple 
arithmetic!” — N. K., Baltimore, Md. 

From Bald-Headed Rote 

“^HREE cheers for page 55 of your October 
-I- number! The comely faces of our fl>nng 
gals certainly came as a welcome relief from 
the surfeit of portraits of gadgets and their 
sober-visaged inventors 
you have been gi\ing us 
since I became one of 
your readers, 

“Far be it from me to 
wish that Popular 
Science Monthly should 
turn frivolous in its old 
age, but, after all, even 
the scientifically and me- 
chanically minded are only human and none 
of us enjoys a case of eyestrain. Please repeat.’* 
— B. A. S., Chicago, 111. 

Changed His Mind 

“T THOUGHT I would discontinue taking 
the magazine, but each number was more 
interesting than its predecessor.” — A. K., 
Ludington, Mich. 
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Who’ll Help Him Out? 

“ SON reads your 

iYl magazine faithfully, 
but I am sick of having it 
around the house. Every 
month you get all heated up 
because somebody has in- 
vented something. What 
of it? Have the inventions 
we have now made men any 
wiser or more intelligent? 

Do they inspire any greater 
thoughts? Not a bit of it! When the phono- 
graph was invented, the first words spoken 
into it were; ‘Mary had a little lamb.’ WTien 
the telephone was invented, the first words 
spoken through it were : ‘Come here, Watson.’ 
.\nd to inaugurate the transatlantic telephone, 
the Mayor of New York said to the Mayor of 
London: ‘How’s the weather over there?’ 
“Why get excited because radio travels 
around the world when it usually carries some- 
thing like ‘ I Faw Down and Go Boom’? Why 
have catfits over the talkies when they are 
used to let us hear the splash of the custard 
pie that hits the comedian’s face? Why rave 
over the wonders of the electric light when it 
keeps people running around at night when 
they ought to be in bed? 

“If any reader of your magazine can point 
out one single thing this flood of inventions has 
done to elevate man’s mind or make him hap- 
pier, I wish he would do it. — M. 0. R., New 
York, N. Y. 

A Cure for Loneliness 

“T>EING a regular reader of your very 
interesting magazine, and havdng built 
the Sovereign of the Seas, Constitntwn, and 
the Santa Maria from your articles by Cap- 
tain McCann, and having won several prizes 
with same, I am in- 
closing your coupon 
with blueprints marked 
for the pirate ship, the 
Spanish galleon, 
and the Mayflou'cr. 

“As an old English 
apprentice serving my 
time in sailing ships 
out of Greenock, Scot- 
land, I take great pleasure in making these 
models, and I have pleasant memories when I 
read Captain McCann’s explanation of dif- 
ferent parts of the vessels such as lubber holes, 
clews, sheets, and buntlines. It will no doubt 
be a great pleasure for Captain McCann to 
know that, as I am now stone deaf, he has the 
means of giving me unlimited pleasure and 
happiness in building these models and so keep 
my mind off my affliction. It surely takes the 
loneliness out of my evenings, and I am 
wondering if I may make the suggestion that 
he will some time give us a model to make and 
put in a bottle, as we used to do on the old 
skysail yarders.” — G. C., Rapid City, Mani- 
toba, Can. 

In a Nutshell 

“T SUBSCRIBED to Popular Science 
A Monthly as an experiment. Now I feel 
that it is one of the most interesting magazines 
published and that I cannot get along happily 
without it.” — M. L. A., Gloucester. ^Iass. 

“Popular Science Monthly is the best 
magazine dealing in mechanics and kindred 
subjects I have ever had the pleasure of read- 
ing.” — W. C. W., Hornsby, 111. 

“Your magazine is in line with my work and 
I enjoy reading it. I am building a new motor 
and will tell you about it when it is finished.” 
— W. C. M., Donnelsville, O. 

“Wish Popular Science came every week. 
Cannot be without it.” — G. C. S., Taft. Calif. 

“I agree with S. F., of Madison, N. J., that 
Popular Science Monthly should print 
more chemistry, physics, and geometry, but I 
do not wish for any of the aviation news to be 
abolished.” — J. D. MePh., Birmingham. .\la. 
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“Popular Science Monthly is fascinating 
in all its departments. I especially enjojrd Mr. 
Keyhoe’s article with the wonderful pictures of 
‘Lindy’.” — Mrs. A. M. G. T., Philadelphia, 
Pennsylvania. 

“I think your magazine is great. I have been 
reading it for several years and cannot find 
better scientific reading matter. Keep up the 
Home Workshop and radio sections.” — L. L., 
Richmond Hill, N. Y. 

“I would like to take this opportunity of 
complimenting you- upon the wonderful make- 
up of your journal and to say that it has 
afforded me many hours of interesting and 
educational reading. I believ'e it has no com- 
petitor in its articular field. You are to be 
congratulated.” — J. C. H., Ix>s Angeles, Calif. 

A Helpful Habit 

“T H.WE a habit. It’s 
a peculiar one, but 
very helpful at times. 

Often it is necessary, or at 
least desirable, to hold a 
flashlight so that it will 
shine wherever you need it, 
and still have both hands 
to work with. This can be 
easily accomplished by 
holding the light between 
the arm and the body just below the armpit, 
and gives surprising fre^om in the use of the 
arm.” — R. B. H., V’icksburg, Mich. 

Scrap the Submarines? 

“"VOUR articles dealing with submarine 
disasters have interested me greatly. I 
think that some of the safety devices you 
described were really ingenious, but if the sub- 
marine is sunk in really deep water all attempts 
at rescue are useless. The tragic sinking of our 
own H -47 brings this fact to light. She was 
sunk in sixty fathoms and after a brief 
attempt all salvage operations were abandoned. 
The lo«i was fourteen young men. 

“These terrible disasters have aroused a 
storm of protest over here and the general idea 
is to scrap subs. What do your readers think 
of it?” — G. N. G., Ix)ndon, England. 

The Retort Courteous 

“TS MRS. D. B. J. on your November 
-I- ‘readers’ page trying to be funny? Or 
is she just old-fashioned? For many men who 
are troubled with bad dreams the words ‘sin’ 
and ‘conscience’ have long ceased to have 
any meaning. If Mrs. D. B. J. really wants to 
know, I hope she will take a b^helor’s word for 
it: the cause of this misfortune is probably 
that too many men have wives like her whose 
nagging haunts ev^en their husbands’ sleep.” — 
R. H. D., Olean, N. Y. 

From the Sick Room 

“'py)R anyone whoiscon- 
fined in bed as an in- 
v^alid, Popular Science 
Monthly is a life-saver. 

It is one of the few maga- 
zines that gives a person 
something worth while to 
think about when he has 
nothing to do but lie still 
and think. I enjoy every 
page of it.” — F. S., hlonrovda, California. 

Worth Preserving 

“]\^.\Y I compliment you upon your roto- 
ItX gravoire section. When you added the 
feature I thought it would be just another jum- 
ble of freak pictures. Instead you have made 
something fine of it. Y'our recent picture pres- 
entation of Edison’s career, the development 
of the airplane, and Lindbergh’s lim are 
features which I am sure will be preserved in 
many .\merican homes for years to come.”— 
R. U., Pittsburgh, Pa. 
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» ON DUTY 
WITH THE NEW YORK 
STATE POLICE « 

FROM THE CANADIAN BORDER TO LONG ISLAND 
SOUND, PATROL CARS CARRY THIS UNFAILING 
WINTER PROTECTION » » EVEREADY PRESTONE 




READ what Major John A. 
Warner, Superintendent, has to 
say about the use o£ Eveready 
Prestone, the perfect anti-freeze, 
in the cars used by the New York 
State Troopers in the perform- 
ance of their duties: 

"We are glad to inform you that our experi- 
ence this winter in using Eveready Prestone in 
the cars operated by the New York State Police 
has again been a happy one. 

"This present winter is the second during 
which the anti-freeze has been used, and thus 
far we have had no single instance where com- 
plaint has been found with it. It has been em- 
ployed with different makes of cars, and under 
the most trying of weather conditions. In the 
performance of their duties, our men range from 
the Canadian border through the Adirondacks 
down to the southern parts of the State. Fre- 
quently they are on the open roads for hours at 
a time, during which their cars must function 
under all sorts of stress and strain. 



“It is gratifying to us that during the past 
two years Eveready Prestone has contributed 
so materially to the success with which the 
State Police have been able to cany on their 
work.” 

Whenever men, engaged in haz- 
ardous cold-weather duties, en- 
trust their lives and reputations to 
motors, there you will find Ever- 
eady Prestone. At Army flying 
fields. At Navy air stations. With 
Commander Byrd in the Antarctic. 
And one supply of Eveready Pres- 
tone will provide your motor with 
the same permanent protection 
against freezing. It possesses all 
the properties pointed out by the 
National Bureau of Standards as 
essential for an anti-freeze. 




Eveready Prestone does net couttia any 
alcohol or glycerine 

9 POINTS OF 
SUPERIORITY 

1 Gives complete protection. 

2 Does not boil off. 
o Positively will not damage cool- 
^ ing system. 

4 Will not heat up a motor, 
c Circulates freely at the lowest 
^ operating temperatures. 

A Will not affect paint, varnish or 
^ lacquer iinishes. 

7 Non-inflammable. 

8 Odorless. 

Q Economical— one filling lasts all 
^ winter. 

Thoroughly tested and \W/c 
approved by the American 
Automobile Association 

eVEREADy 

PRESTONE 

FOR FRERARATION OF THE 

PERFECT ANTI-FREEZE 

Once the cooling system of a 
car has been flushed out and tight- 
ened, a single supply added to the 
radiator will provide trouble-free 
surety against all freezing haz- 
ards through all kinds of weather. 

It is time now to have Eveready 
Prestone in your car. You can buy 
it at the nearest garage, filling sta- 
tion, automobile supply shop or 
hardware store. 

NATIONAL CARBON CO., INC. 
General Oi35ces; New York, N. Y. 
Branches: Chicago Kansas City 
New York San Francisco 

Unit of fTr3*3 Carbon 
Union Carbide I M ^ J Corporau'on 
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. hampers the clear thinking of your executives 
. encourages the errors of your subordinates 

fibre tile, applied to their ceilings. The 



L isten to the steady succession of 
j noises in the average office. Just 
hear the clatter of typewriters, clamor 
of telephones, slamming of doors, the 
constant rise and fall of voices. 

This disturbance places a handicap 
upon your entire organization. 

For all these noises echo and re-echo 
from the ceiling . . . making a nerve- 
wracking undercurrent of sound that 
cuts into concentration and destroys a 
share of each man's value. 

None of the people you pay to think 
ever gets used to NOISE. And in a 
year’s time it writes a big entry on the 
debit side of your ledger. 

So progressive business men are put- 
ting an end to unnecessary noise with 
Acousti-Celotex. the noise-absorbing 



hst of companies who are eliminating 
costly errors and speeding up office 
efficiency with Acousti-Celotex is filled 
with familiar names. 

Acousti-Celotex has clearly proved 
its value in hundreds of these installa- 
tions. It can be quickly and easily 
installed in new or old buildings. It 
comes in rigid, finished units easy to 
keep clean, and can be painted even 
with lead and oil paints without losing 
its sound-absorbing efficiency. 

Architects are using Acousti-Celotex 



in hospitals to provide restful quiet — 
in schools and colleges to insure less 
noise and better hearing — in churches 
to eliminate echoes and reverberating 
sounds — in moving picture theatres to 
improve the presentation of sound- 
pictures. 

Mail the coupon below for our 
interesting booklet, "Acousti-Celotex 
versus Noise;” with complete informa- 
tion about this remarkable material, 
showing in detail how Acousti-Celotex 
subdues NOISE inall types of buildings. 

The Celotex Company, Chicago, Illi- 
nois. In Canada: Alexander Murray & 
Co., Ltd., Montreal. Sales Distributors 
— everywhere. Acousti-Celotex is sold 
and installed by Approved Acousti- 
Celotex Contractors. 



CeilotteX 



THE CELOTEX COMPANY 
919 North Michigan Avenue, Chicago. Illinois 
Please send me your interesting free Booklet - 
"Acousti-Celotex versus Noise." 



Acousti - C elotex 



FOR LESS NOISE— BETTER HEARING 






State. 



; mat'. • 




A New World Run by Dynamo 



For uiontlis, now, political and industrial leaders and the newspapers have 
been talking excitedly about “power” and “super-power.” Seldom, however, 
has anyone explained exactly how or why the discussion is a matter of public 
concern. This article tells in simple terms why every family and every 
factory has a vital interest in future sources of electric power, which 
already has entered 19,000,000 homes, has given to every factory worker the 
equivalent of 55 helpers, and serves three fifths of the American people. 



By GROVER C. MUELLER 




iiw m «IIE North Pole couUl be made 
■ I Mnto a summer resort if sufiicient 
I power were available.” So de- 
I dared the Earl of Birkenhead, 
who is one of England’s great- 
est statesmen and a leading figure in the 
electric power industry, on a recent 
visit to the United States. 

That would be a fanciful project. The 
largest electric dynamo in 
the world, a turb> 
generator of 165,000-kilo- 
watt capacity recently 
installed, together with an- 
other of equal size, at Hell 
Gate power station in New 
York City, would be doing 
well to turn 300 acres of 
that vast frigid region into 
a garden spot. But what 
electric power is doing right 
at home, in the United 
States, is fully as startling 
and far more practical. 

The fact is that the world 
is face to face with a second 
industrial revolution. One 
hundred years ago the first 
industrial revolution, which 
Watt started with his inven- 
tion of the steam engine, 
was well on its way to trans- 
forming the world. Facto- 
ries and mass production 
followed in its wake. A 
worker who laboriously 
fashioned a few nails from 
wire daily by hand now 
stood at the levers of a ma- 
chine that made them by 
the thousand. 

The second revolution 
promises to eclipse the first. 

Electricity has brought it 
about. Installation of boil- 
ers and steam engines in 
factories is virtually at a 
standstill. Not everyone 



mere snapping of a switch puts its brute 
force to wor£ It is strong enough to 
forge glowing steel ingots into rails and 
wires. Because it is not bulky, as coal is, 
it can be shot over thin wires to industrial 
plants far from cities, even to manufactur- 
ing plants located in remote and inac- 
cessible places. It is clean. And it is so 
economical that it is setting new styles 
in mass production. 

Industry is not alone in 
benefiting by the revolution 
that brings electric power. 
Electricity has entered 
nearly 19,000,000 homes. 
It serves three fifths of the 
American people. It heats 
17,000,000 fiatirons, runs 
7,700,000 vacuum cleaners, 
and operates 5,700,000 
washing machines. It fills 
more than a million ice 
chests, and cooks in 725,000 
stoves. A dollar's worth of 
electricity before the war 
costs only eighty-two cents 
now, according to Paul S. 
Clapp, of the National Elec- 
tric Light Association — 
though living expenses, in- 
stead of falling, have risen 
sixty-five percent. 

W HAT is ahead? The 
late Charles P. Stein- 
metz, electrical engineering 
genius, predicted that elec- 
tricity, by doing most of the 
world’s work, would release 
everyone to almost bound- 
less leisure. Super-power, 
the mass production of elec- 
tricity by a few central sta- 
tions in the United States, 
may bring it about. It is 
the dream of engineers, and 
the next logi(?al step in the 
new revolution. 



knows that the power situation has so 
changed that more than three fourths 
of America’s industr>’ is electrified. 
“Power” means “electricity” today. 

'I'he Dynamo Era is here. It is sym- 
bolized by gaunt pinnacles of high tension 
towers that dot the countryside. Power 
as fluid as water flows along metaPstrands 
from distant power house to factory. The 



Niagara't thunder is reflected in the roar of the 70, 000-horsepower turbines 
that harness the waterfall and send its power flashine over high tension wires. 
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Diagram of orw of the 
70,000-horsepower turbines 
at Niagara Fall|. A loco- 
motive could run through 
its penstock, at the right. 



Mississippi region two years ago. Indi- 
vidual jx>wer plants in the flooded areas 
were destroyed. But the electric power 
went on. 

Faced with this mass production of 
electricity, industrial leaders realize that 
electric power is a commodity, just as 
tangible and desirable as petroleum or 
coal. So great a banking firm as J. P. 
Morgan and Company is now interested 
in obtaining power sites. \'arious politi- 
cal fights have occurred over the question 
whether power plants should be run by 
individual private companies, as they are 
today to a large extent, or by the federal, 
state, or municipal governments. 



A gainst the economy of operation by 
. experienced firms, some observers 
urge the nonmonopoHstic safety of public 
control. There are variations of each of 
the two schemes, of which a novel one 
operates with unusual success in Ontario, 
Canada. This province’s power is owned 
and operated by the government’s Hy- 
droelectric Commission, which delivers it 
under contract to municipalities. The 
power rate is high, but the domestic rate 
is so cheap that farmers use it even for 
cooking. Monthly bills in Woodstock, a 
town of only 10,000 population, have 
averaged $4.96 for families who were 
lighting and cooking by electricity. In 
most cases rates are as iow as 1.9 cents 
per kilowatt hour. 

Engineer and scientists, however, are 
more concerned v/ith the realization of 
great power projects than with who owns 
and runs them. The project of construct- 
ing Boulder Dam, which will block the 
Colorado River with the greatest dam in 
the world, recently was confirmed by 
Presidential proclamation (P. S. M., Nov. 
'29, p. 52). Congress has left it with the 
Secretary of the Interior to decide whether 
to lease or operate the dam and power 
house. The 525-foot-high dam will supply 
both power and water for irrigation to 
neighboring states. 

A hydroelectric plant on the Tennessee 
River, at Muscle Shoals, was erected by 
the Government during the war to cap- 
ture nitrogen from the air and use it for 
the production of explosives. Today a 
small part of its power is in use, while it 
is proposed to use the rest for the manu- 
facture of fertilizer — a subject which has 
often been discussed in Congressional 
debates. Another project, at present on 
paper, is a plan to dam the St. Lawrence 
and erect a hydroelectric plant of perhaps 
a million horsepower. All of these familiar 
subjects of political controversy may soon 
become important factors in the super- 
power side of the electric revolution. 



O THER great power projects have 
helped to give three fourths of Amer- 
ica’s factory workers the equivalent, in 
electric power, of a gang of fifty-five la- 
borers working under each. Niagara’s 
thunder is reflected in the roar of the 
70.000-horsepower turbines, the largest 
of their kind in the world, that harness 
the waterfall and send 
its power flashing over 
high tension wires. Two 
165,000-kilowatt steam- 
driven generators, big- 
gest electrical machines 
of all, have just been 
added to the mighty Hell 



One of the two largest generators of electric power in the world, which was recently installed at 
the Hell Gate power station in New York City. It is a turbine generator of 1 65,000 kilowatt capacity. 



When cheaper and more abundant 
power comes, a factorj' worker will per- 
haps toil but two or three hours a day. 
Electric machines will enable him to ac- 
complish in that time what it takes a 
present-day workman a full day to per- 
form. In the home, the revolution will 
be as complete. Cooking with electricity 
will be the custom, instead of a luxury. 
Homes will be heated by electricity. 
Other uses will be found which no one 
today can possibly imagine. 

S UPER-POWER, as conceived by en- 
gineers, means hooking up all power 
plants into one vast web that would span 
the whole country. Perhaps there would 
be no more than a hundred power houses 
in all — giant factories of power that would 
eclipse any in existence today. Califor- 
nia and Pennsylvania would exchange 
power. Because of differences in time 
across the continent, one section of the 
United States could help to supply the 
nighttime demand of another. When 
night approached in New' York, Chicago s 
power houses would help to light the 
gleaming lamps of the “Great White 
Way.” As darkness spread to the Middle 
West, Colorado and Nevada and other 
far western states would switch in their 
dynamos to help shoulder the burden of 
lighting the states to the east. Almost by 
the time the West grew dark and com- 



menced to turn on its lights the East 
would have turned them off and gone to 
bed. 

Moreover, when a drought cut down 
the power of Niagara Falls, New York 
with its coal-burning stations could make 
up the difference. When water was plen- 
tiful the coal stations w’ould shut down 
and let the hydroelectric power houses 
carry the load. Thus the super-power 
web would be a sort of “clearing house” 
for electric power. 

Engineers have gone far toward carry- 
ing out this bold scheme, despite the great 
technical difficulties of hooking up power 



A DOLLAR’S worth of elec- 
tricity before the war 
now costs only eighty- two 
cents. In America electricity 
heats 17,000,000 flatirons, 
runs 7,700,000 vacuum 
cleaners and 5,700,000 wash- 
ing machines, and fills more 
than a million ice chests. 



lines serving different sections. Already 
there is a 1.000-mile triangle of super- 
power wires connecting Chicago. Boston, 
and Pensacola, Fla. In a 
recent test Chicago's power 
houses successfully ran the 
city of Boston. There is a 
continuous power supply 
chain along the Pacific 
Coast from Canada to Mex- 
ico. Wisconsin and Michi- 
gan are tied up in a mid- 
western hook-up. Today 
fully one tenth of all the 
electricity generated in the 
United States is used in 
another state from that 
which produces it. 

Super-power’s value re- 
ceived a striking demon- 
stration in the floods that 
swept New England and the 
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Gate plant in New York City, whose 
twenty-four boilers all but scrape a ceiling 
100 feet high. A million-horsepower plant 
■rising near by, to be completed in 1930. 
■will pump a torrent of water from the 
East River twice as great as the Catskill 
aqueduct carries to New York, to cool its 
turbines’ steam. A 208,000-kilowatt gen- 
erator which will create electricity at 

18.000 volts is soon to begin operation in 
Chicago. With the power of more than 

270.000 horses, it will be the most titanic 
electric machine in existence. These will 
be parts of the electric network that feeds 
America’s homes and factories eighty- 
jeight billion kilowatt-hours of electricity 
yearly. 

T here are stUl untold reserves of 
|K)wer to draw upon. America has 
hamesse<l only one fourth of the total 
water power it has available, according 
to the United States Department of the 
Interior. How much power may be added 
I by burning coal nobody knows. Should 
I the coal be e.xhausted. there would still 
remain the hope of additional power in 
harnessing sunlight, wave power, or the 
tides. Of course those are for the future. 

Today there are just two important 
ways to get electricity. M’herever coal 
is available to be burned under a boiler, 
electricity can be generated by steam 
power. Wherever water flows in a river 
it is possible to build a dam, raise the 
I level of the water, and let it flow down 
^ through a turbine. If there is already a 
natural drop in the river, such as that at 
Niagara Falls, it saves the trouble of 
building a dam. Today two thirds of the 
Nation’s electricity is generated by steam 
and one third by water power. 

Because coal costs money and water 
runs downhill for nothing, many persons 
imagine that water power is ahvays cheap 
jM)wer. But that is not always so. 'I'hc 
cost of constructing and maintaining plant 
and transmission line, the interest on in- 
vestment, and losses in transmission must 
all be paid for by the power user. 

Another reason water jwwer does not 



always mean cheap power 
is that it fluctuates from 
one season to another. The 
S50.000.000 machinery of 
Muscle Shoals is engineered 
to be ca|)able of producing 

610,000 horse|)ower. When 
the river is low only 100,000 
horsepower is available. 

The public wants current 
when it wants it and not in 
a smooth, steady stream 
day and night as the com- 
pany would prefer. That is 
why, for instance. New York 
City has an automatic storm 
detector at one of its main 
generating plants. Should 
a thunderstorm darken the 
sky, millions of persons will 
turn on electric lights. 
Everyone will demand cur- 
rent at once. Therefore the 
mechanical storm prophet 
flashes a warning to the 
power plants of the city, 
and the results are as excit- 
ing as a fire alarm. Klaxons 
scream above the deafening 
roar of the turbine rooms. 
Coal cars leap into swifter 
action to till the bunkers 
that supply the mighty boil- 
ers. Under the generalship 
of operators at the power 
plant’s control board, which 
is ornamented with switches 
and flashing lights, fans 
speed up to force air into 



Courtesy, The Digest 

Penstocks and power houses of a new hydroelectric power project 
Bt Sao Paulo, Brazil. Waters from a mountain river fall approx- 
imately 2,000 feet to drive the blades of turbine generators. 



IVTORE than three fourths 
of Ameriea’s industry is 
eleetrified. When cheaper 
aud more ahuiidaut power 
comes, workers may perform, 
iu two or three hours, work 
that now requires a full day. 



the boilers. Soon the steam pressure rises, 
ready to help the mighty turbines fight 
the added load of the storm. 

Even an eclipse of the sun calls a power 
plant into sudden action. Astronomers 
had warned New York power plants that 
the moon’s shadow would darken half the 
city during the solar eclipse of 1925, and 
they were ready. At eight o’clock in the 
morning the sun’s disk commenced to be 
obscured. Power oflidals noticed that 
more electric lights than usual were going 
on, judging by the load the electric dials 
indicated, as the moon’s black disk ob- 
scured the sun. Suddenly the dials shot 
up. The eclipse was total. Almost simul- 
taneously word flashed from the power 
houses that New York was draining them 
of 424,000 kilowatts instead of the usual 

348,000 at that hour. The sudden Increase 
of 76,000 kilowatts was almost without 
precedent, but the power plants managed 
to supply it and New Yorkers had light 
when they wanted it. But they were care- 
less beneficiaries of the plans made for 
them! The power records showed that 
many, particularly in office buildings, for- 
got to turn the lights out again after the 
eclipse, and the demand for electric cur- 
rent was more than normal all day. 



One hundred thouaaod horsepower is the capacity of this power house at Wilson Dam, one of the units 
of the huge Muscle Shoals development. The capacity of the entire project is 610,000 horsepower. 



V ITALLY as these power plants are 
interested in supplying electricity for 
light, it.is only one of the important uses 
today. The history of the industrial revo- 
lution that brought it into factories for 
power commences in the eighties when 
an innovation appeared — the electric 
street car. It was the first great applica- 
tion of electricity on a large scale. And, 
coupled with im- (Continued on Pace I hS) 
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First Victories in the War on Fog 




Research station and radio transmission towers of the Massachusetts Institute of Technology at South 
Dartmouth. Mass., where experts are studsring methods of overcoming the menace of blinding fog. 



F og costs the world mil- 
lions of dollars a year 
in transportation de- 
lays and accidents. It is the 
arch foe of flyers and marin- 
ers. A bucket of water in 
the form of fog can tie up 
the port of New York or 
London, and can send air- 
plane pilots to their death. 
This article describes im- 
portant gains in the first 
large-scale attempt of sci- 
ence to conquer the worst 
of man’s weather enemies. 

By 

EDWIN W. TEALE 




F lying “blind,” in an airplane 
cockpit so covered by a hood that 
he could see only the glowing 
dials of the instrument board, 
Lieut. James Doolittle, a crack 
Army pilot, took off at Mitchel Field. 
New York, the other day, flew seventeen 
miles, returned to his starting point, and 
made a perfect landing. Airmen hailed his 
feat as an important advance in the 
efforts of science to conquer the greatest 
menace of flying — fog. 

Three new instruments made the 
“blind landing” possible. One was an 
“artificial horizon” showing the plane’s 
lateral and longitudinal position in rela- 
tion to the earth. Another was a super- 
sensitive altimeter which recorded the 
height of the machine to within a few 
feet of the ground; a third was a new 
radio direction-finding apparatus. As the 
machine flew, tw’O metal “reeds” on the 
instrument board were oper- 
ated by waves sent from a 
radio beacon at the flying 
field. They guided the pilot 
on a straight line. If the plane 
swung to the right of a direct 
line to the field, the right reed 
oscillated violently, and vice 
versa. When the plane passetl 
above the sending station, the 
signals momentarily stoppcfl. 

This indicated to the flyer that 
he was above his landing place 
and he nosed the machine 
down, judging its height above 
the ground by the altimeter. 

In dense fogs, Lieut. Doolittle declared, 
air mail and transport pilots will be able 
to land by use of the new* equipment, 
which is the result of eleven months of 
experiment in fog flying under the direc- 
tion of the Guggenheim Fund for the 
Promotion of Aeronautics. 

This is just one of the recent develop- 
ments in science’s war upon the white 
enemy. On the Round Hills estate of Col. 
E. H. R. Green, at South Dartmouth, 



Mass., a unique “fog laboratory’’' has been 
established by the Massachusetts Insti- 
tute of Technology for creating and 
studying artificial mist. The same insti- 
tution also is aiding in fog tests with the 
dirigible Mayflower on cruises through 
real fog banks near its home base on the 
Round Hills estate. Yet this blinding 
white vapor remains unconquered. It 
continues to put out the eyes of traffic 
on land, sea, and' air. 

Not long ago, the London Chamber of 
Commerce estimated that the cost of a 
“pea soup” fog to that city in accidents, 
delays, and curtailed business was 
$5,000,000 a day. Ten thousand men, 
working a third of a year at the average 
wage, would just pay that one day’s 



Hooded airptane cockpit in which 
Lieut. James Doolittle. Army 
pilot, completed hit remark* 
able “blind” flight of 17 miles. 

Instrument board of Lieut. Doo- 
little’* plane, showing “blind” 
flying aid* — a special altimeter 
(A), “artifleial horixon” (B >. and 
new radio direction flnder (Cl. 



damage bill. A “London particular” 
once settled over the Estuary of the 
Thames and lasted for five days. No 
vessels could move. The estimated loss 
to shipping alone was a million dollars a 
day. In May, 1928, a cloud of mist that 
remained for forty-eight hours tied up 
traffic in New York harbor. Eight ocean 
liners collided. To swift-moving airplanes 
fog is a supreme danger, for it cuts off the 
airman’s view of the ground and makes 
landing a gamble with death. 



I N OTHER ways than paralyzing traffic 
and causing accidents, fog exacts its 
toll. A few years ago, Dr. F. W. Oliver, 
noted botanist of the University of 
London, discovered in exDcriments that 
it injured growing plants in the London 
botanical gardens by interfering with the 
production of starch by the leaves, which 
takes place when the weather is clear and 
sunny, and by depositing layers of dirt 
and acids upon the plants that often 
turns them yellow and causes leaves to 
dropoff. The minute water particles 
of fog seem to “fine-comb’* the air. 
collecting the acids, notably sulphuric 
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icid, which are given ofT by coal fires. 
These acids not only injure plants but cat 
nto stone buildings. Experts of the 
British government now arc conducting 
jxperiments to prevent the erosion of 
'juildings by the action of fog. 

One of the unusual ways in which fog 
J::auses damage is reported by a Long 
(sland radio broadcasting station. Sev- 
sral times in midwinter dense fog banks, 
rolling in from the Atlantic, have envel- 
Dped the antennas. The moisture, 

freezing to the wires, has weighed them 
down until they have snapped, interrupt- 
ing programs. To relieve the strain on 
the wires in such emergencies, the an- 
tennas are now equipped with counter- 
weights. like those in a window sash, 
‘which rise as the weight of the wires 
increases. 



A billowy aea of fog oft the California coast, photographed from above by F. BUennan. Fog is essen- 
tially a cloud that is close to or touching the earth, and is made up of countless tiny water particles. 



O ccasionally, fog proves a friend 

of man instead of an enemy. Once, it 
helped put out a forest fire that was eating 
its way through valuable forests in the 
state of Washington. During rainless 
Isummers in southern sections of the 
Pacific Coast, fog prevents excessive 
^aridity that would ruin vegetation. In a 
single night, such a fog has been known to 
deposit as much as five hundredths of an 
inch of water, the equivalent of a moder- 
ate shower. On the coast of Peru, where 
there is little rain, plants grow luxuriously 
during several months of the year, 
watered only by the drizzly fog of the 
I region. 

A fog is essentially a cloud that is close 
to or touching the earth. When water 
vapor is condensed by chilling and made 
visible near the earth, it is called a fog. 
When the operation is carried on overhead 
it is called a cloud. Clouds and fogs both 
I consist of tiny drops of water condensed 
i' around some sort of nuclei, usually dust 
I particles. They are made up of baby rain- 
drops that never grow up. These 
are so small that they cannot 
fall against the friction of the 
air, or if they do fall, they 
descend very slowly. 

Often these water particles 
are only one twenty-five thou- 
sandth of an inch in diameter. 

In a dense sea fog there may be 
more than ten thousand of the 
pin-point droplets in one cubic 
inch. The density of the fog de- 
pends upon the number and size 
of the water particles. 

W 1L\T stunts the growth of 
these baby raindrops? Why 
do they not combine into larger 
drops and fall as rain? plausi- 
ble theory is that minute elec- 
trical charges on each push them 
apart. Similar charges of elec- 
tricity, either negative or posi- 
tive, would repel the fog parti- 
cles from each other and arrange 
them at about equal distances in 
space. 

When a warm, moist current 
of air meets a cold current and 
the moisture condenses into 
drops almost as small as mole- 
cules, fog is born. The famous 
fogs of the Banks of Newfound- 
land are created by the meeting 
of the cold air over the Labrador 
Current from the north and the 



warm, moist air above the Gulf Stream 
from the south. These fogs are so dense 
that one of the sea yams of the old New 
England whalers told of jib booms that 
had been broken by bumping into a 
Newfoundland fog. 

Fog also is created through radiation 
of heat. During the night the air loses 
heat, and if it happens to be quite humid 
so that the air contains a lot of water, 
the moisture condenses on the dust parti- 
cles in the air to form fog. The same 
thing happens when a body of cold air 
comes in contact with a body of warm, 
moist air. 

One of the surprising things about fog 
blankets is that they contain so little 
water. cubic mile holds scarcely a 
gallon. A bucket of water in the form of 
fog could tie up the port of New York or 



London and cost thousands of dollars. 

Were it not for the wind-borae particles 
of dust and soot in the air, there would be 
little, if any, fog. One of the causes of 
London’s celebrated “pea soup” is the 
soot that hangs in the air, produced from 
the seventeen million tons of coal the 
inhabitants burn each year. In a London 
street, experts estimate, a man inhales 
two billion particles of soot in ten hours. 
Over New York City, more than 2,000 
tons of dust hangs in the air, Professor 
H. H. Sheldon, of New York University, 
recently announced after making a series 
of measurements. 

I F CO.\L fires were supplanted by some 
other method of heating that did not 
discharge unbumed particles of carbon 
into the air, large cities would be freer 
of fog than the surrounding 
country’. The heat rising from 
the many buildings would evap- 
orate the moisture. 

Tests have shown that the 
rays from glowing;^ neon lights 
are more effective than ordinary 
white light for penetrating 
smoke-created fogs, in which the 
nuclei of the water droplets are 
largely floating bits of soot, 
f'or white “country fog”, in 
which the nuclei are particles of 
dust — bits of fibers, vegetable 
matter, and molds — white light 
is said to be just as effective in 
piercing the fog. 

The neon light, first produced 
by the French physicist, Georges 
Claude, in 1910 by passing an 
electric current through a glass 
tube filled with neon gas, is of 
especial value in guiding flyers 
through city fogs to invisible 
airports. It is one of several 
recent inventions which are 
helping prevent accidents in fog. 
Another is the radio beacon. 
It provides a path or beam of 
radio signals which an airplane 
pilot can follow by the intensity 
with which they are received. 
In the ordinary beacon, as soon 
as a flyer veers from the path, 
signals fade out. Experimental 
altimeters (Continued on page 158) 



^‘London Fog.** a prize photograph by Dr. Mazimilian Toeb, 
showing the Thames and HovAes of Parliament enveloped in mist- 
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Oil Wells Drilled 



in the Ocean 





dations had to be perfectly rigid so that 
holes more than 3,500 feet deep might be 
drilled with heavy-duty machinery with- 
out excessive vibration and they had to 
be strong enough to withstand high gas 
pressures which might be encountered in 
the wells. 

To meet these conditions, the wharves 
have been built on 
steel piling in large 
H-sections, driven 
through the sandy 
bottom into the 



shale underneath. They 
are reinforced with cross 
braces and all joints are 
electrically welded. 

Several types of con- 
struction have been em- 
ployed in building the 
derrick foundations. One 
of these is a cofferdam 
structure, in which a 
concrete and steel island 
has been built around 
the area over which the 
derrick stands. Inside 
this a practically solid 
concrete block was set. 
founded on the shale 
bottom, and built to the 
height of the wharf floor, 
some twenty feet above 
the water. Another com- 
pany has constructed 
foundations by driving 
fifteen-inch circular pil- 
ing to form the outer wall of 
each of four corner founda- 
tions for the drilling rig, filling 
the center with reinforced con- 
crete. These comer founda- 
tions are seven or eight feet in 
diameter. In the center, around 
the pipe through which the 
well will be driUed, a similar 
steel and concrete pillar has 
been built, but of fourteen feet 
diameter. The center pipe is 
thirty inches in diameter, and is driven 
into the shale as far as possible before the 
concrete is poured around it inside of the 
central pier. Still another company has 
sunk circular steel caissons ten feet in 
diameter to the shale to form the outer 
wall of the corner piers, and fourteen-foot 
caissons for the central piers. These have 
been filled with concrete. 

In each case the foundations are sepa- 
rate from the wharf structure so that they 
will not be affected by warping or weaving 
in heavy seas. 

Twenty-five miles east and south of 
Elwood is another marine development, 
in some ways even more 
striking. Here, in the Rincon 
field, a steel wharf reaches in- 
to the ocean to a point 1,600 
feet from shore. The wharf 
itself is 1,888 feet long, for 
the p>ortion nearest the land. 
764 feet in length, is placed 
at an angle of about 
forty-five degrees to the 
shore line. 

The first w'ell to be 
drilled in the water is to 
be at the end of the 
wharf, where a platform 
seventy-seven by 200 
feet is being constructed 
to accommodate the der- 
rick, machinery, and nec- 
essary tanks. It will be 
about half a mile from 
the nearest land well in 
the field, just above the 
high tide line. 



Great Wharves of Steel Reach Out 
from California Shore to Tap New 
Deposits in the Bed of the Pacific 



By GEORGE LEE DOWD, JR. 



O IL from the bottom of the sea is 
I now being pumped into reser- 
voirs from tl;ree unique under- 
water oil fields on the California 
coast. Huge wharves, a quarter of a mile 
long, reach out into the Pacific to support 
the derricks used in plumbing the ocean 
bottom for petroleum. Within a distance 
of twenty-five miles, 
along the coast in the 
region of Santa Barbara, 
the operators of two new 
fields and an old one — 
the famous Summerland 
field — have invaded the 
sea in search of oil and 
rich new deposits have 
been found in the shale 
below the breaking surf. 

Geologists long have 
known that the remains 
of fish, shellfish, and mi- 
croscopic sea animals, buried in rock, 
have produced a large share of the world’s 
petroleum. Through the ages, the oil in 
these sea deposits has been concentrating 
into pools similar to those now being 
tapped. 

It w’as at Summerland, a few miles east 
of Santa Barbara, that the first drilling 
in the ocean was done in the United 
States. Since the railroad between Los 
Angeles and San Francisco skirts the 
beach at this point, this 
field is always pointed 
out to tourists as one of 
the sights of California. 

The most extensive 
portion of the new ma- 
rine development is lo- 
cated some twelve miles 
west of Santa Barbara 
and about a hundred 
miles from Los Angeles. 

In the surf paralleling 
the Elwood Terrace oil 
field, discovered a little 
more than a year ago, a 
dozen or more wharves 
are being built into the 
sea. Huge steel and con- 
crete foundations for der- 
ricks are being construct- 
ed to make it possible to 
tap the treasure of the 
ocean floor. Building 
these wharves and foun- 
dations was an engineer- 
ing problem of no mean 
proportions. They ha<l 
to be made exceptionally 
heavy to withstand the 
shock of the hammering 
waves. The derrick foun- 



The first oil well in the Pacific 
ocean, in the Elwood field near 
Santa Barbara. Calif, The 
derrick is 29(f feet from shore. 



The steel wharf pictured be- 
low, at Rincon, Calif., extends 
to a point 1,600 feet from shore, 
where a «*ell will be driUed. 



A view along the ocean 
bluff at the Elwood oil 
field, showing some of the 
wells on land, and the new 
wharves extending out 
from shore to derricks 
which tap the ocean bed. 



At right: Sinking steel 
caissons at Elwood to 
form the supporting piers 
for the foundation of a 
derrick. The foundation 
must withstand the bat- 
tering of Pacific storms. 
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Skillful lightinB effects transformed build- 
ings and grounds of the International 
Exposition at Barcelona. Spain, into a 
fairyland. Compare this daylight view of 
the beautiful National Palace with the 
nighttime photo reproduced at the right. 

Courtrsu Wratint/house Electric 
and ^^anu/aelltrin0 Compnnu 



Even the sparkling cascades in front of the 
National Palace are illuminated. From 
caldron-shaped vessels in the background, 
rising steam is made brilliant with playing 
light beams of many different colors. 



Fainting a 
World’s Fair 




Powerful floodlights, bathing walls and towers, and ingenious indirect liiditing effects, produced this artistic illumination 
of the royal palace the Palacia de Alfonso Xlll. A modem triumph made possible by fifty years of progress in lighting science. 




A general view of buildings and grounds 
in the decorative lighting area of the 
exposition. Illuminated posts line the 
thoroughfare, the Avenida de America. 



How illuminated posts were 
constructed. When finished, 
the wheel-like supports hold 
circular panes of colored glass 
through which light shines. 




Illuminated fountains spout sprays 
of dazzling color to adorn the 
exposition at night. In the back- 
ground are seen the searchlights 
and dome of the National Palace. 




Construction of one of the illumi- 
nated fountains is shown at the left. 
The fountain itself, at the center, is 
surrounded by six electric lamps 
which send beams directly upward. 



26 



POPUL\R SCIENCE MONTHLY 



December, 1929 



High Speed Skyways 14 Miles Up 
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Design of a high-altitude plane, as pictured by B. V. Korvin-Kroukovsky, aviation engineer. Above: 
The layers of the earth’s atmosphere, showing how the upper levels above ctouda and storma 
may be traversed eventually by high-flying planes in swift passage between New York and Paris. 



‘'stratosphere,’’ the upper layer of the 
earth’s air. In that mysterious region 
miles above the earth, where few daring 
explorers have ever penetrated, the air is 
so thin that a human being could not live 
without artificial oxygen. Yet some 
authorities declare that the long-distance 
air lines of the future may be established 
there. Free of the resistance of air at 
ordinary levels, airplanes could speed 
across oceans and link continents at 
almost incredible velocity. 

Recent proposals have been made to 
fly machines at such a height and speed. 
A young German engineer, H. G. Perl, 
announced not long ago his plans for a 
twenty-two-foot, half-ton bullet plane 
which he proposed to navigate at an 
altitude of seven or eight miles and at a 
speed of more than 650 miles an hour to 



cross the Atlantic in six hours. An 
Austro-German experimenter, Prof. Her- 
man CTberth, propioses a rocket ship many 
times faster. 

Is there really any scientific basis for 
such an idea — and, if so, what sort of 
craft may be the one to achieve it? 

Today it is possible to build an airplane 
that will fly 60,000 or 75,000 feet high, 
without recourse to rockets or any such 
highly experimental means, in the opinion 
of one prominent aeronautical engineer 
who has worked out the details of such a 
craft. Other experts have endorsed the 
high-altitude airplane as the next logical 
development in air travel. A great 
German airplane firm is said to be plan- 
ning actually to build high-altitude planes 
with air-pressure cabins for passengers. 
And eventually rockets and other in- 
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The recent flight of the Opel 
rocket plane lends timely in- 
terest to this scientific dis- 
cussion of proposals to na^ i- 
gale llie stratosphere — that 
bleak layer of thin air far 
above cloud and storm, where 
I he stars shine as beacons and 
steady winds promise swift 
passage over land and sea. 

By 

ALDEN P. ARMAGNAC 

O NE mile from its take-ofT, a frail 
plane belching a cloud of blue 
smoke wavered to an uncertain 
landing near Frankfort-on- 
Main, Germany, a few weeks 
ago. It grazed the field, scudded across 
it at sixty miles an hour, spun around, 
and turned turtle. It was damaged badly. 
But its pilot, Fritz von Opel, had ac- 
complished the first flight in history in a 
rocket-propelled airplane. 

It is a long way from the 550-pound, 
gliderlike craft which Opel piloted to the 
massive, rocket-driven cars which some 
theorists predict as a future development 
in aviation. His fragile craft, driven by 
twelve rockets in a steel case behind the 
pilot’s seat, may — or may not — be the 
prototype of greater machines hurled 
through space by tons of explosive. Its 
greatest significance, in the minds of 
aviation engineers, is that it suggests one 
way in which a long-standing goal of 
aviation may be achieved. 

That goal is the navigation of the 
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ventions may conceivably augment the 
range of high-flying planes. 

Aside from the possibility of flying to 
great heights, what of the great speed 
with which it is supposed airplanes could 
fly miles above the earth? Present knowl- 
edge of the thin belt of air that surrounds 
the earth — for practical purposes some 
twenty-five miles thick, though it trails 
off into nothing many miles beyond — 
bears out the idea. The few men who 
have penetrated into it more than six or 
seven miles have helped to find out what 
it is like. Capt. Hawthorne Gray, of the 
Army Air Corps, soared in his balloon to a 
height of 42,470 feet, the greatest altitude 
ever reached by a human being. He died 
when he attempted to repeat the feat. 
Another pioneer into the unknown region 
was the German pilot, Willy Neunhofer, 
whose altitude flight of 41,795 feet last 
May was a new world’s record for air 
planes. From such flights as these, and 
from the records brought back by free- 
flying “sounding balloons” of the United 
States Weather Bureau from heights up 
to twenty miles or more, it is known that 
the air above the earth is at least a two- 
story affair, and that the second level has 
different properties from the first. 

T he earth’s inhabitants live in the 
bottom layer, or “troposphere,” com- 
prising the first six or seven miles of the 
atmosphere. Within this thin layer occur 
the storms that sweep the earth and all of 
the turbulent winds that threaten air- 
craft. Ascending from sea level, the air 
becomes perceptibly thinner. On a high 
mountain, reduced pressure causes water 
to boil at lower temperatures. The thin- 
ness of the air becomes painfully apparent 
to a mountain climber as breathing be- 
comes difficult. And aviators know that, 
after an altitude of about 16,000 feet is 
reached, oxy gen is required to sustain life. 



Belching a cloud of smoke, the Opel rocket 
plane roars across the held in the take*olT. 



for at that height there is only half as 
much air as at sea level. 

With increasing height the air grows 
colder, until at six miles’ altitude a pilot 
may be soaring through frigid breezes of 
sixty or seventy degrees below zero. Then, 
if he pushes upward, an abrupt change 
occurs at about seven miles’ altitude. It 
gets no colder; perhaps a little warmer. 
There are no storms, no clouds — he has 
left them far below. Where he has 
climbed, there is alw'ays sunshine. A sky 
of a weird, deep blue in which the sun 
shines almost like the moon at night, tells 
the oxygen-breathing pilot that he is in 
that sunny, frigid, m_\‘sterious region 



known as the “stratosphere.” 

Up there at the top of the sky the 
air is so thin that it hardly supports 
the- plane's wings. The motor, 
despite the “supercharger” that 
pumps compressed air into it, 
literally gasps for breath. But con- 
struct an airplane that could operate 
efficiently at such a height, and 
there is almost no limit to the 
forward speed that it might attain. 
The backward drag of air rushing 
past wings and fuselage has all 
but disappeared. 

Moreover, smooth winds of great 
speed are known to e.xist at high 
levels, and these might be used to 
advantage by a high-flying airman. 
Sounding balloon observations made 
from a weather station near the 
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Equipped to climb the sky. Lieut. 
John A. Macready, veteran hi^< 
altitude pilot, wearing feather- 
lined suit, oxygen maak, and 
goggles treated with antifreese. 



The door of the aL- 
plane pressure chamber 
which almost became 
Macready's cofhn 



equator revealed a power- 
ful east wind between the 
altitudes of eight and 
eleven miles, which might 
add sixty miles an hour to 
the speed of an airplane 
fl>'ing from Europe to 
America. In the next 
three miles upward a 
strong west wind was 



Fritz von Opel in the small cockpit of his light gliderlike craft 
which traveled a mile in the first rocket -propelled flight in history. 



found. Above, the direc- 
tion was again reversed. 
Thus regular air lanes 
might be established at 
various levels, wherever 
the wind was found to 
be most favoring. 

Flying at 70,000 feet, say, 
a pUot could glide with 
motors shut off to a landing as far away as 
300 miles. It would take him more than an 
hour to comedown. In case of trouble at 
sea he could radio to the nearest steamer 
and land alongside or near it. At that 
height he would always have a cloudless 
sky for his astronomical observations. 

"WriLL such high-altitude air lines 
W soon replace infrequent, courageous 
dashes into the upper atmosphere? Some 
experts think so. They agree that air- 
planes of new but some- 
what conventional design 
are likely to be the first to 
piy such lofty air lanes 
/ and that rocket or other- 

wise propelled craft must 
follow later if at all. Not 
long ago Igor I. Sikorsky, 
famous plane designer and 
builder, predicted in Pop- 
ular Science Monthly a 
“new type of airplane 
with highly supercharged 
motors and an inclosed 
cabin with air kept under 
approximately normal 
pressure, to permit fl>ing 
at high altitudes with 
sp>eeds of say 400 to 500 or 
more miles an hour.” 
(P.S.M.,June ’29, p. 125.) 
Leaders in other fields, 
among them Prof. Albert 
Einstein, German relativ- 
{Conttnned on pdft 155) 
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Prof. Vernon Jones. 
Clark University. ” Few 
agree whether an act 
it right or wrong.” 



Dr. James R. Angeli. President of 
Yale University. “Yale plans to 
establish an ape farm in Florida.” 






Prof. Joseph Jastrow, 
New York. ** Criminal 
records may be expres- 
sions of mental states.” 



Why Mi nds Behave As They Do 



“The motions of the solar system sinee its begiiiniugs are less eompli- 
cated than the play of a child for a day,” said James McKeen Cattell, 
presiding over the recent International Congress of Psychology 
at Yale. Here are presented outstanding experiments and discoveries 
concerning the riddles of human behavior, as reported to the Congress. 



C LOSELY following the recent 
sessions of the International 
Congress of Psychology at Yale 
University came the announce- 
ment from Washington, D. C., 
of the first step toward establishing a 
national center of research in problems of 
human and animal psychology — the Nat- 
ional Institute of Psychology. 

The incorporators of the Institute were 
Professor Knight Dunlap, head of the 
psychology department of Johns Hopkins 
University; Dr. Hugh S. Gumming, Sur- 
geon General of the United States Public 
Health Service; and Dr. Edwin E. Slos- 
son. Its purpose, as stated by Professor 
Dunlap, is to establish a national psycho- 
logical laboratory to “undertake pro- 
gramsof research too long, expensive, and 
complicated for other institutions.” 
Following are some of the year’s out- 
standing discoveries in psychology, as re- 
ported to the International Congress. 

Secrets of Happiness 

I NTELLIGENCE has nothing to do 
with happiness, reported Prof. Good- 
win Watson, of Teachers College, Colum- 
bia University. A test he gave 400 stu- 



dents showed fifty of them happy, and 
supplied data from which Professor Wat- 
son presented a picture of the typical 
happy person. 

Such a person is likely to be a man, and 
married, the experimenter said. He is 
above the average in health, active in 
social life, and confident that he can tell a 
joke well, lead a discussion, act in a play, 
or direct a group of workers. His home is 
harmonious, he enjoys his job, and he is 
fond of adventure. 

Factors besides intelligence which ap- 
parently have nothing to do with being 
happy are nationality, race, physical dis- 
abilities. financial situation of family, and 
ability to swim, play baseball, paint, 
write poetry, or draw. 

Measuring Personality 

T II.AT elusive quality, “it,” othenvise 
known as “personality,” can now be 
defined and measured, Prof. Mark A. 
May, of Yale University, told the psy- 
chologists. It is the effect upon others of 
an individual’s physique, his dress and 
manner, the quality of his voice, and his 
choice of language. 

.All these may be rolled into one. termed 



his “social stimulus value,” and given a 
rating from zero to one hundred percent. 
For instance, a person who can enter a 
room without attracting the slightest rec- 
ognition of his presence from others, by 
word or glance, rates “zero” on the per- 
sonality test. He simply does not count. 

How to Sleep 

S LEEP curled up like a kitten, and not 
stretched out like a ramrod. That was 
the advice of Dr. H. M. Johnson, of the 
Mellon Institute of Industrial Research, 
after investigations that disclosed star- 
tling differences with the teachings of phy- 
sicians. The greatest possible relaxation, 
he said, is in a coil resembling a kitten’s, 
or a sprawling posture like that of a swim- 
mer. A badly designed or narrow bed 
limits the number of possible changes of 
position — and a typical individual shifts 
his position thirty-three times in a night, 
the studies revealed. 

Children take three times as long to go 
to sleep as adults, Dr. Josephine C. Fos- 
ter, of the University of Minnesota, re- 
ported. On the average they require 
twenty minutes for slumber. City chil- 
dren have longer sleeping hours than 





Prof. L. M. Termsn. Stan- 
ford Uni veraity. ” Marriage 
feminizet a man’s mind.” 



I>r. H. M. Joimaon, 
Mellon Institute. “Sleep 
curled up like a kitten.” 



Dr. A. A. Brill, New 
York City. “Psychoanatyais 
helps strange mental cases.” 



Dr. Coleman R. Griffith, 
Univ. of lUinois. Studies 
acrobats by movies. 



Prof. Harry Elmer 
Barnes. Smith Coilege. 
“ Abolish modem juriea.” 
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velopment in welding is its substitution 
for riveting in putting together buildings, 
boats, machines, and bridges. 

Although it was only three years ago 
that construction began on the first large 
rivetless steel building in the world — a 
five-story factory for the Westinghouse 
Electric and Manufacturing Company at 
Sharon, Pa. — a recent report of the 
General Electric Company lists sixty-five 
buildings, of from one to twelve stories, 
erected by electric arc- welding alone. Gas 
welding recently put up a new’ one-story 
research building at the Niagara Falls, 
N. Y., plant of a carbon products firm. 

When a tow’ering, 134-foot addition to 
the power house of a hotel in Atlantic 



Experts of the United States Bureau of Standards test* 
ing the strength of welded joints of airplane fuselages. 

City, N. J., was erected by welding re- 
cently, some of the guests were unaware 
that work was in progress — and none w’as 
disturbed. Electric welding made possible 
the noiseless erection of some of the 
heaviest types of steel shapes used in 
building construction. 'Fhe proprietor 
found that silence paid in dollars. His 
hotel operated at full capacity during the 
addition. A hospital at Wheeling, West 
\’irginia, added another story to a part of 
its building recently by arc-welding. 
Fifteen feet from a table where surgeons 
were operating, a welder struck an arc 
and silently fused great beams to steel 
columns. The record for steel tonnage in 
a building put up by the arc-welding 
process is probably held by a 
recent addition to the West 
Philadelphia, Pa., plant of 
the General Electric Com- 
pany. It contains 1,000 tons 
of structural steel. 

That welded buildings are 
no longer an experiment, but 
a complete success, was the 
report of Prof. T. R. Lawson, 
of the Rennselaer Polytech- 
nic Institute, last June, after 
two years of exhaustive lab- 
oratory tests of arc-w’elded 
building joints. In .\ugust a 
small hurricane put his asser- 
tion to the test. It hit a large 
packing house being erected 
in Florida by arc-welding. 

Two walls of masonry blew' 
out, and crashed down upon 
the welded steel members. 

These twisted and buckled, 
but the welded joints held 
firm under the impact. 

Buildings are not the only 
structures to benefit by weld- 
ing. In March of last year, 
what is said to be the world’s 



to be arc-welded. Welding builds the 
world’s airplanes, and of late has been 
increasingly used in the fabrication of 
industrial machinery, such as electric 
generator frames. Still another applica- 
tion is the use of welding to restore w’orn 
trolley car wheels by building up the worn 
parts, a process also applied to w'orn rails. 
Railroad ties have been fabricated by 
welding from battered pieces of railroad 
track that had been discarded. 

A NOVEL process depending upon weld- 
ing is the application of w*ear-resist- 
ing alloys, notably an exceedingly tough 
material known as stellite, to tools that 
undergo rough usage. A rod of the alloy 
is held over the tool and a blowpipe flame 
applied to it sprays molten metal on the 
tool. The hard coating thus formed pro- 
longs the life of the tool as much as three 
to five times. This process has been ap- 
plied particularly to oil well drilling 
equipment, cement mill machinery, quarry 
tools, and agricultural implements. 

Research on welding problems is aided 
by the recent discovery that the operation 
of welding may be photographed to new 
advantage by the invisible rays of infra- 
red, or “black” light. Experimenters 
long had desired to see at close range the 
action of different welding rods and 
“fluxes” used with them to control the 
flow of metal. But in the tiny quarter- 
inch cube of space at the tip of a welding 
rod five horsepower of heat energy is 



“Atomic hydrogen” welding torch 
invented by Dr. Irving Langmuir, 
noted physicist. It combines an 
electric arc and a hydrogen jet. 



generated, and so brilliant is 
the light emitted around the 
arc and flow that it seemed 
impossible to observe them. 
A blurring glow obscured the 
flow of metal even when it 
was observed through black 
glass. Just when experts 
were ready to abandon the 
problem, a method used to 
take long distance photos 
from airplanes was applied 
to w’elding by a Rochester, 
N. Y., camera firm work- 
ing with a Chicago metal 
concern. In this method 
{Continued on pa^c tSt) 



Welding a steel column for the new Pacific 
Mutual Building in Los Angeles. Calif. — 
an example of noiseless construction. 

first arc-welded railroad bridge 
was opened to trafiic, at Chicopee 
Falls, Mass. Experts estimatetl 
that a third less steel had been 
used than ordinarily would have 
been required, since the steel 
members were not w'eakened by 
rivet holes. A new 6,000-ton 
German cruiser, the Koenigsberg, 
is called the first cruiser to be all- 
electrically welded, the process saving 
about fourteen percent in weight. All new 
German destroyers, two cruisers, and a 
10,000-ton battleship which is now under 
construction are to be electrically 
welded, it has been announced. 

Three arc-welded steel motor- 
boats, each tw'enty-eight feet long, 
built by Army engineers for use as 
carriers and towboats, have com- 
pleted a year’s service on the 
Mississippi River, and three more 
have just been added to the fleet. 

277-mile pipe line to deliver gas 
from Rock Springs, Wyo., to 
Ogden and Salt Lake City, Utah, 
is one of the latest of giant tubes 



Welding is used increasingly in the fabrication of huge industrial machines. 
Here a workman is welding the steel frame of an electric generator. 
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Can Science 
End Forest 
Fire Peril? 



By ALFRED P. RECK 



When trees become torches — a hre at night 
in Columbia National Forest, Washington. 



T 

f, 



IWEXTY dollars a minute 
*is the average sum our Gov- 
ernment must spend, year 
after year, to combat forest 
fires. Fire can destroy in a 
week as much timber as lumbering 
companies can cut in a year. 

In 1928 forest lire damage totaled 
$82,934,(KK). There were 177,362 
fires, of which 40,579 were in the 
protected area of federal forests and 
national parks. Altogether 43,931,000 
acres were burned over during the year. 

For 1929, United States Forest Service 
ofiicials estimate that all of these figures 
will be doubled. Because of nation-wide 
dry weather this has been the worst fire 
year since the disastrous western fires of 
1910. If the estimate turns out correct, 
the Red Menace this year will have cost 
the United States more than $160,000,000 
with nearly one hundred million acres 
of land burned away. A terrific damage. 
Experts agree that something must be 
done to stop the waste, but what? 

If science can 

help fight forest ^ 

fires in other 
ways besides 
those now used. 

Forest Service 
olTicials say they 
will be delighted 
to know them. 

So far the ran- 
gers and the 
“smokechasers,” 
or guards, have 
found nothing to 
stop a crown fire 
— one that leaps from tree 
top to tree top — except a 
drenching rain or for the 
fire to burn itself out, and 
nothing better for a duff 
or undergrowth fire than 
trenching and backfiring. 

The Forest Ser\dce has 
tried chemicals, but chem- 
icals are useless unless the 
fire is confined where they 
can blanket the flames. It 
has tried airplanes, but air- 
planes cannot reach the 
source of undergrowth fires, 



Sighting a fire with alidade and map in the Striped Peak 
lookout station, Coeur d'Alene National Forest, Idaho. 

and in a crown fire the heat is so intense 
that the planes cannot approach close 
enough to aid. 

Science, however, has contributed 
valuable warning instruments to the fire 
fighters. Chief among these are the sling 
psychrometer, for recording the humidity 
of the atmosphere, and the duff hygrom- 
eter, for indicating the percentage of 
moisture in the ground debris. The 
sling psychrometer, which every ranger is 
taught to use, consists of two thermom- 
eters, one wet bulb and the other dr>'. 
The ranger swings this through the air 
for a few seconds, reads the mercury 
in the two thermometers and, by com- 
paring the readings with a printed scale, 
is able to determine the relative hu- 
midity of the air. 

The duff hj’grometer resembles a gage 
on the end of a long hollow spike, dot- 



Digging a flre>)ine trench to save heavy 
timber in Pike National Forest, Colorado. 

ted with holes. This spike is inserted 
in the ground debris — pine needles, 
leaves, and so on — and an expanding 
and contracting rattan coil registers 
the moisture percentage. 

Studies conducted by Forest Serv- 
ice experimental stations have 
shown a humidity of twenty-five 
percent, or lower, highly dangerous, 
and of sixty percent, or above, safe. 
Below twenty-five percent is a con- 
dition ripe for a crown fire. 

Similar experiments have shown that 
when the topmost layer of duff has less 
than ten percent moisture, any source 
of ignition producing the same heat as 
an ordinary match can raise the duff to 
the kindling point. At less than seven per- 
cent moisture, the duff may be freely 
ignited by locomotive sparks or a glow- 
ing cigarette butt. At twenty-five percent 
the duff is generally safe from any of the 
common causes of forest fires, except 
possibly lightning. One lightning storm 
has been known to start as many as 400 
separate forest fires. 

For quick and accurate locating of fires, 
the rangers use movable sights mounted 
on flat maps in the lookout towers. These 
are known as alidades. When a fire 
breaks out the readings of the alidades 
sighted on the fire from separate towers 
are reported by telephone 
to the supervisor’s office, 
where the exact location of 
the fire is determined by 
simple triangulation. 

Careless people cause 
most of the forest fires. Out 
of 40,000 recorded in the 
protected area last year, 
8,346 were caused by dis- 
carded cigar or cigarette 
butts and 3,681 by neg- 
lected camp fires. 



A spectacular nicht photograph showing the line of a brush 
hre descending a mountain side xu>rth of Santa Paula, Calif. 
At right: The duff hygrometer for measuring moisture in 

ground debris. Above: The sling psychrometer for recording 
humidity, used by rangers to forecast forest fire weather. 



Copyrighted material 



DecEMfiEn, 1929 



POPUIAR SCIENCE MONTHLY 



33 




Aa tymmetncally beautiful ai inowflakea 
are the fuiKcrp^^* of lightning ihoclrt to 
power tranamitsion linet, recorded by 
the klydonograph. Above ii a camera 
record of a negative surge of lightning. 



John F. Petera, inventor of the Westinghouae 
klydonograph, an ingenious eight-day camera 
which gathers evidence of the nature of light- 
ning by high speed photographic records. He is 
shown here with an early model of the device. 



A positive surge of lightning. Study of the lines 
reveals the peak voltage of the lightning stroke, 
how fast it grew, polarity, and direction of travel. 



The latest type of klydonograph, with 
eight-day film. Lightning acts in a few 
millionths of a second, but this instrumeh'^ 
has photographed artificial surges Wrliim 
lasted less than ten billionths of a second. 



A klydonograph station under a transmission 
tower. It stands on guard dav and night 
tc record thunderbolts that cripple power lines. 



A lightning bolt's autograph in the form of a 
nnf. By studying its chsiracteristics revealed 
by the sixe, intensity, and arrangement of lines, 
scientists hope eventually to And ways of com- 
bating the destructive effects of ligfataing. 



/riuiiied malarial 
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to the Stone Age 



New Hebrides natives swarmini about the lllytim in their frail 
dugout canoes. Left: A fierce warrior of the Upper Sepik River in 
New Guinea. He posed only after the promise of a steel knife. 



O N FAR-OFF islahda of the Pa- 
cific, north of Australia, live 
savages in conditions as primi- 
tive as those of the Stone Age. Many 
never had seen a white man until 
visited by the expedition of scientists 
which obtained these photographs. 
On a 30,000-mile cruise in the yacht 
Illyria, owned by Cornelius Crane, of 
Chicago, this expedition obtained 
specimens for the Field Museum of 
Natural History. The natives pictured 
inhabit the islands of New Guinea, 
Celebes, and the Solomon and New 
Hebrides groups. 



Skull of a babiruMO. or wild pig*deer, 
found only in the Cdebee lelands. 



Retembliag Alaskan totem 
poles, carved figures stand 
at a native shrine, where 
sacred boar tusks are kept. 



A hornbtll. one of the 
strange birds captured 
alive by the expedition. 
The female sometimes is 
imprisoned in a hollow 
tree nest and fed by its 
mate through a hole. 



A war dance by bush natives of Espiritu Santo Island. Although a war was in 
progress when the Crane expedition arrived, the party received friendly treatment. 



A typical New Hebrides bush native 
ready for combat. A few days before 
this picture was taken. Crane and a 
small party visited a village of canni- 
bals who never had seen a white man. 
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The exploring yacht Illyria on the Sepilc River, 400 milee into the heart of New 
Guinea. From this point the party ascended the Mai River in small boats, 
reaching a wild district where the natives, still living as did ow ancestors of the 
Stone Age, threatened them with spears and arrows until pacified by gifts. 



The elaborate 
figurehead of a na- 
tive war canoe, 
made as hideous as 
possible to terrify 
the enemy. The 
designs are moth* 
er of pearl inlay. 



This Wogumasch chieftain barred 
the party from landing, fearing 
they would carry off the women. 



Trading with New Guinea savages on the 
Upper Sepik River. Cornelius Crane, 
sponsor of the cruise, stands at the left. 
The natives would sacrifice anjrthing but 
their wives for articles made of steel. 




Women of Sows, Ysabd Island, staging a dance which is part of their tribal A study in contrasts. Sidney N. Shurtleff. of Boston, photographer for the 

rites. Those white heads that are so conspicuous are the result of bleaching, for expedition, with five chiefs of the bush tribes dressed in full regalia at Ma- 

even in the Solomon Islands it appears that gentlemen prefer blondes. lo. New Hebrides. They bartered ancient earvings and sacred boar tusks 
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Attached to a fallint leaf from ita 
moatlilce parent, the tiny young 
•tonecrop bounces dotm the hill- 
aide, as pictured here, until it 
reaches a suitable cranny for its 
home. The leaf acta as a cushion 
during ita tumbling journey, m 
which it encounters crevices net 
attainable in a straight 

From <1 film in 
BrittfK /nstrur- 
Hiuml't "Steref* 
af .Vaiure" 5*n'»r 



One of the most ingenious of Ns- 
turc's devices for seed distribution 
is found in the Bcballium, or 
squirting cucumber. Ita seed case 
is fashioned as a sort of hydraulic 
gun. When the fruit is ripe it 
bursts from the stalk and violently 
shoots out its riny seeds, some- 
times to a distance of thirty feet. 



^.atures 
Seed-Sowing 
Machines 




These three photos show the re- 
markable way in which the p.<ira- 
chute seed case of the goatsbeard 
lands the seeds in a suitable spot for 
gi oaring. The parachuteopeostosun- 
shine (leftl and closes with dampness 
'rights When it sails over a damp 
spot, good for groaring, the parachute 
closes and sinks to earth. If it strikes 
an unsuitable spot, the alternate ac- 
*>ons of sun and dew, opening and 
closing the parachute, make it creep 
along until it reaches ground thst 
>s good for sprouting purposes. 



The young stonecrop all settled in a 
safe crevice after its tumble down the 
hillside. Here it begins to grow, mean- 
while drawing its water supply from 
the fallen leaf of the parent plant, 
to which it is still firmly attached. 



The seed of the thistle is shot to earth 
like a bomb. The seed case, floating 
on its feathery parachute, contains an 
elastic ring into which part of the seed 
fits. When it bits a tree, as above, the 
ring contracts, expelling the seed. 
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Members of a Russo-Gennart 
scientific expedition descend- 
ing the treacherous ice of 
Fctschenko glacier, fifty miles 
long, which they discovered 
recently in the wild Pamir 
mountain region of Turkestan. 



A mountain climber must have 
the agility of a broncho-buster 
to scale some of the cliff* of the 
Tyrol Alps in Austria. From a 
perilous toe hold this one has 
lassoed a projecting rock and Is 
pulling himself up to safety. 



The mountaineer-explorers, car- 
rying alpenstocks and wearing 
smoked goggles, cross the gleam- 
ing face of Petschenko glacier. 
This sea of ice in Central Asia, 
cloven by dangerous crevasses, 
is reported to be the largest ever 
found outside Arctic regions. 



In oval above: Explorers of 
the Central Asiatic expedition 
fording the salt waters of 
Kara Kul lake in the course of 
their mountain-climbing ad- 
ventures among the Pamirs. 
This body of water, lying at 
an altitude of about 13,000 
feet, is said to be the largest 
salt-water lake in the world. 




A view along the “roof of the 
world” in Central Asia. Pick- 
ing their way along a carpet of 
jagged ice, member* of the Rus- 
Bo-Oerman exj>edition are seen 
advancing toward the highest 
peaks of the Pamir*, the great- 
est of which rises 33.000 feet. 



Left; Mountain climbers 
viewing the roof line of the 
Sierra Nevada range from an 
observation platform in Se- 
quoia National Park, central 
California. Among these 
snow-capped peaks rises 
Mount Whitney, 14,503 feet 
high, the loftiest mountain pi ak 
in the United State* proper. 
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Science and Tragedy in the Arctic 




A polar bear caueht by the 
Field Muaetim hunter* and 
hauled by block and tackle 
aboard the *chooner Dorothy . 



Member* of the crew of one of 
the Norwegian ve**ei* with 
bear cub* they captured on 
the ice north of Spitebergen. 



One of the Norwegian flahing ve**ct* hemmed in 
by ice. The *hip* which *urvivcd the impact 
of the drifting ice returned to Norway heavily 
loaded with bear*. **al*, and other Arctic game. 



Three baby *eali, four week* old, *un> 
ning themaelve* on Arctic icebergs, 
•napped by Daniel Troutwein. pho* 
tographer of the Norwegian fleet. 



H ere are pictured the adventures of two recent ex- 
peditions into the Arctic. One was a walrus hunt 
to obtain specimens for the Field Museum, Chicago. 
The other was an ill-fated attempt by a Norwegian fish- 
ing fleet to break a path through the ice for seal hunters. 



Bruce Thome, co-leader with Orave* in the Museum expedition, 
with hi* first polar bear, a huge animal nearly 11 feet tong. 



The QuoMt, flagship of the Norwegian fleet, locked in the Arctic 
ice. Of ninety vessel* which attempted to open a lane for seal 
hunters, about half were sunk or crushed. Many lives were lost. 
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The Quest plowing through the tumbled masaei of ice. At l‘niea progress 
was impossible. The expedition, financed and directed by the Nowegian 
government, was forced to abandon the attempt before reaching its goa . 



A desperate moment in the battle with the ice. The crew esi^tng fnmi 
one of the foundering Norwegian vessels, crushed in the grip of the 
Arctic. About fifty men of the crew of 300 in the fishing fleet were lost. 



A black seal fast asleep on a sunny ice cake and entirdy un- 
aware that its picture was being taken at close range. Thew 
land and water mammals are hunted for fur, hides, and oil. 







Two of the Norwegian hunters dragging captured seals back to their 
ship across the sea of Jagged ice. This remarkable photograph gives 
an idea of the desolate expanse of the Arctic into which the fleet of 
vessels plowed their way in search of the big game of the Far North. 



Two fine specimens of walrus obtained for the Field 
Museum of Natural History in Chicago by its Arctic 
expedition. The hunters found it necessary to kill them 
instantly with the first shot; otherwise the wounded 
tuskers would slip into the watll- and quickly vanish. 



A group of walruses awakened from their 
daily nap on the ice. The Museum hunters 
found them very numerous this year, sev- 
eral thousand being seen. A full-grown male 
tusker measures ten to eleven feet in length. 



Daniel Troutwein, the photographer and radio 
operator of the Norwegian expedition, holding 
« baby seal which he captured on the ice. 
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Keeping 



Pace 



with Aviation 



The “Tandem,” latest creation of Giuseppe M. 
Beltanca, famous airplane designer. Two engines, 
each of 400 horsepower, are mounted in tandem 
in front of a short, stubby fuselage. One drives a 
two-blade tractor propeller in front; the other, a 
three-blade pusher propeller behind the fuselage. 



One of two huge 30-passen- 
ger Domier flying b<Mts as- 
sembled at the Philadelphia 
Navy Yard for the Stout 
Airlines. It is 80 feet long 
with 90-foot span, and is pat- 
terned after 100-passenger 
Domier flown in Germany 
(P. 8. M., Oct. '29, p. 45). 



A new type of parachute flare for 
use in night landings on water con- 
sists of a small, powerful light oper- 
ated for about an hour by a tiny 
battery. A cork base keeps it afloat. 



Flying tied together. A remarkable formation exhibited by the 
“Aerial Armada” from the U. S. S. Saratoga, crack acrobatic 
squadron of the United States Navy. Stout ropes join the planes 



Copyrightod materia! 



Members of Los Angeles County Forestry Department, Cali- 
fornia, inspecting smoldering cigarette and cigar butts dropped 
from a plane in tests to determine if aviation increases for- 
est Are hasards. Sixteen of thirty Ltubs were found burning. 
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Radical Changes in Plane Design — A New Safety 
Parachute — A Speed Record, Six Miles a Minute 






S TARTLING departures in airplane 
design have recently challenged the 
supremacy of the conventional 
modern aircraft. 

Strangest among them, perhaps, is a 
monoplane which recently took the air at 
New Castle. Del., and which appears to 
have been shorn of most of its fuselage. 
It is the latest contribution to aeronautics 
of Giuseppe M. Bellanca, famous airplane 
designer and manufacturer. As pictured 
on the opposite page, outriggers from the 
wings support the tail in a manner 
reminiscent of the primitive planes of 
twenty years ago. A tractor propeller in 
front and a pusher propeller in back 
propel it. The design is said to provide 
great load capacity with unimpaired 
maneuverability. 

Two short wings in front and two large 
ones in back distinguish a remarkable 
“tandem” plane invented by George 
Fernic, of Staten Island, N. Y., and re- 
cently flown successfully for twenty-two 
minutes at Roosevelt Field, N. Y. It is 
designed to carry eight passen- 
gers, and its inventor claims a 
cruising radius of 6,000 miles. 

Another queer plane, built 
by a Cleveland, O., designer, 
enables a pilot to alter the 
curvature of the wings in flight. 

A Neic Parachute 

I N ITS efforts to improve the 
safety of aerial devices, the 
Materiel Division of the Army 
Air Corps has evolved a new 
type of parachute. In mate- 
rial, size, and principle of oper- 
ation, the new ’chute is exactly 
like the old. Instead of a 
circular mainsail, however, it 
has a triangular one. 

This triangle is rounded at 
two corners, while the third is 
sheared straight across. Al- 
though the new ’chute has 
twenty-four shroud lines, spac- 
ed about a yard apart, none is 
attached to the sheared-off 
corner, so that when the ’chute 
is open this corner forms a tail- 
like vent through which the 
air escapes. This gives the 
’chute a forward motion at 
about three or four miles an 
hour. It can be steered by 
manipulation of the shroud 
lines. A second vent, circular 
in shape, at the apex of the 
mainsail, is fitted with a valve 
that opens automatically when 
the parachute opens, thus re- 
ducing the shock on the jumper. 

A radical change has been 
made in the construction of the 
pilot ’chute which opens im- 
mediately when the rip cord is 
pulled and draws the main 
’chute along wdth it. Instead 
of resembling a miniature um- 
brella, as does the standard 
type when inflated, the new 
pilot ’chute looks like a box 



with four compartments. The partitions 
project about fifteen inches over its edges. 
They are four right-angled triangles sewed 
together at a common perpendicular at 
right angles to each other. Thus, when 
opcnM , it resembles four small parachutes 
joii J together. 

7 hough the triangle parachute has not 
yet been officially adopted by the .^rmy 



How the new triangular parachute ia folded in it* pack* 
The pilot 'chute, divided by partition* i* at the right. 



The parachute opened, with 
pilot ’chute attached. At 
the apex is an air vent which 
open* automaticaUy to break 
the *hock for the jumper. 



The ingeniou* triangular design 
of the four partition* which 
divide the pilot 'chute into 
four separate compartments. 



Measuring the flowing qualitie* of *amp1e liquids in the United 
State* Bureau of StandaMs, in laboratory teat* to find a new fluid 
which, when used in airplane compasses and inclinometers, will with- 
stand the extremely low temperatures encountered at high altitudes. 



Air Corps, about a dozen live jumps have 
been made with it and over a hundred 
“dummy” jumps. 

Six Miles a Minute! 

F aster than any human being ever 
traveled before, Squadron Leader 
A. H. Orlebar, British flying ace, re- 
cently whizzed over a Calshot, 
England, flying course of nearly 
two miles at 368.8 miles an 
hour— more than six miles a 
minute! This was the official 
figure which was averaged 
with his time on three other 
laps to obtain the average 
speed. for the course according 
to international rules. The 
result, an average of 355.8 
miles an hour, he surpassed 
two days later with a new 
average, of 357.7 miles an hour, 
a world speed mark. 

At the speed of his record 
lap he would require less than 
nine hours to fly from New 
York to San Francisco. So 
completely streamlined was 
the blue-and-silver Supermarine 
S-6 seaplane in which he flew that 
even the many tiny bracing wires 
were shaped in profile in order to 
afford the least possible resistance 
to the air. 

Aviation experts point out that 
the speed of airplanes has increased 
by 326 miles an hour in the last six- 
teen years. In 1913 a speed of 
forty-two miles an hour was fast 
enough to win an international 
race. Today Louis Bleriot, first 
pilot to fl>- across the English 
Channel, predicts a speed of 750 
miles an hour by 1939. 



Latest Air Words 

“t^UR hours after I enplaned 
M. in Buffalo, I deplaned in 
New York.” Such sentences 
may be common in conversa- 
tions of the future. Two new 
flying words growing out of air 
transportation are to be in- 
cluded in the latest edition of 
the New Standard Dictionary. 
They are “enplane,” meaning 
to board a plane, as “entrain” 
means to take a train, and “de- 
plane,” meaning to alight from 
a plane. 

Novel Equipment 

0 \'ERHEAD control sticks 
and superchargers for 
commercial planes are among 
the novelties revealed by a 
survey of recent advances in 
American airplane equipment. 

The joy stick suspended from 
above is a feature of a new tri- 
engined, six-passenger cabin 
monoplane. Its Detroit, Mich., 
manufacturer plans to equip 
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future models with an 
overhead control of 
wheel type. 

Superdiargers, power- 
boosting devices hither- 
to employed almost sole- 
ly on planes seeking alti- 
tude records, are now 
perfected for commer- 
cial use. One type is 
expected to be installed 
in twin-engined amphib- 
ians produced by a 
Cleveland aircraft firm. 

An open “office” 
plane for flying business 
executives is equipped 
with a sliding windshield 
that can be drawn out to 
cover the cockpit and 
permit the handling of 
papers. It is a companion to cabin 
planes equipped with desks, typewriters, 
and dictaphones, made by several firms. 

Landing wheels that fold into the body 
during flight to decrease wind resistance 
are features of several new models. Gear- 
ed engines have appeared. A recent inno- 
vation is an “air wheel,” a wheel for 
planes that consists of a huge tirelike 
pneumatic ball pierced by a tiny hub. 
It combines wheel and shock absorber. 

A Shield from Lightning 

A GIANT gas bag with a “wire fence” 
surrounding the basket marks the 
latest advance in balloon design. The 
hanging wires are intended to act as a 
protection against flashes of lightning. 
This lightning shield was invented by 
Ward T. van Orman, famous aeronaut, 
who piloted the new balloon in the 
Gordon Bennett Trophy Race. It is 
called the Goodyear VIII, and repre- 
sents seventeen years exp>erience on the 
part of the company constructing it. 

Few major improvements have been 
made in the balloon since 1783, when 
the French scientist, Professor Charles, 
made his first ascent. The ripping 
panel, allowing the bag to be emptied 
speedily upon landing, and the drag 
rope, keeping the balloon at an even 
altitude, have been the two most impor- 
tant innovations in balloon construction 
in the last 150 years. If the lightning 
shield proves effective, it will be counted 
another major advance. 



Jce Anchor for 
Dirigibles 

P OL.\R ice caps would 
anchor dirigibles in a 
novel scheme suggested 
by a German engineer, 
O. Krell, and inspired by 
plans tentatively an- 
nounced for a polar 
flight, in the near future, 
by the German airship 
Graf Zeppelin. 

.An electrically heated 
plate-shaped anchor 
would be used. Cruising 
over the ice fields, the 
dirigible would drop its 
anchor and hover while 
the hot plate sank into 
the melting ice. Then 
the electric current 



Future women pilots receiving first instruction in new ground school for women 
recently opened at New York University. S. J Donohue (center) is the instructor. 



would be shut off, and the ice would freeze 
and hold the dirigible. Men and material 
could then descend via the anchor rope. 
When the dirigible was ready to leave, 
the electric current could be turned on 
once more and the anchor would pull 
loose from the melted ice. 

First Aerial Billboard 

W HAT is said to be the first aerial 
advertising billboard in the world 
has just been erected near Detroit, Mich. 
Its tilted sign, visible both to highway 
travelers and to passengers who fly over- 
head from the local airport, advertises the 
merits of a brand of motor gasoline and 
oils. Sky riders say that its message is 
clearly readable from a plane flying at a 
height of 700 feet. 

A new scheme of “air-marking” to 
direct pilots is suggested by Harry H. 
Blee, chief of the airports division of the 
United States Department of Commerce. 
Highways afford the best place for aerial 
signposts, he says, since a pilot may 
then follow a road as a guide w’hen flying 
over unfamiliar territory. Chrome-yellow 
or white letters ten to thirty feet high, 
painted on the highway, would tell him 
its oflicial route number. 

Air Taxi — 20 Cents a Mile 

T axi service by airplane to any 
part of the United States at a pro- 
posed rate of twenty cents a mile has just 



been announced by a 
New York City concern, 
which planned to start 
operation within a few 
weeks. There are no 
time-tables, nor fixed 
rates for a trip. The 
new line, of which a New 
York taxicab firm is said 
to be a principal owner, 
simply charges a regular 
mileage rate like that of 
auto taxicabs in cities. 

Auto cabs and motor 
boats will be coordinated 
with the new service, it 
is said, in order to pick 
up the passenger at his 
doorstep and deliver him 
exactly where he wants 
to go. A similar service 
mile is announced by a 
British firm that plans to carry “fares” 
over England in planes just big enough 
for one passenger and his baggage. 



at a shilling 



To ‘commemorate the twentieth anniversary of the first airplane crossing of the 
English Chaiuel. the plane in which Louis Bleriot made the flight recently was 
placed in the Science Museum, London. Here mechanics are assembling the plane. 



Mail Pick-up in Service 

F OLLOWING recent demonstrations 
of a device that enables pilots to pick 
up and drop air mail without stopping, 
the first of these devices has been placed 
in actual service on a Cleveland-Pitts- 
burgh air mail line. It is the invention of 
Dr. L. S. Adams, of Spokane, Wash. A 
speeding plane approaches the mail sta- 
tion swinging a weighted cable from its 
under side. A V'-shaped trap on the 
ground directs the cable into a slot, where 
it hooks to a bag of mail and is then 
drawn up by the plane. In the same w’ay 
a bag of mail attached to the cable is 
dropped off. 

Several practice flights preceded the 
inauguration of the regular service, which 
is expected to cut time from the mail 
schedules. 

Making Big Planes Safer 

A DEVICE to disconnect the propeller 
of an airplane from its shaft so that 
it may revolve freely is a simple but in- 
genious invention recently given to his 
government by Sensaud de Lavaud, 
French aeronautical engineer. The result 
is said to be an increase in safety. 
Some aeronautical engineers have 
claimed that a two- 
motored plane is little 
safer than a ship with a 
single motor, since if one 
engine fails the other 
may have difficulty in 
pulling a loaded machine. 
De Lavaud ’s invention 
eliminates the wind drag 
of the stationary pro- 
peller attached to a stall- 
ed motor. By allowing it 
to revolve freely, the 
wind resistance is ma- 
terially cut down and 
the work of the remain- 
ing engine lightened cor- 
respondingly. The me- 
chanical principle of the 
device is not unlike the 
“free-wheel” arrange- 
ment that allows a bi- 
cycle to coast without 
turning the pedals. 
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Aircraft and Flying Feats Out of the Ordinary 




The unusual new tandem** plane invented by George Femic, of Staten Island, 
N. y. It is distinguished by two short wings at the nose and two large ones behind. 
In a recent test at Roosevelt Fidd. N. Y,. it flew successfully for twenty -two minutes. 



Pitted with pontoon and landing wheds, this new Navy amphib* 
ian plane, with 42S-horsepower motor, can light on land, water, 
or the deck of an airplane carrier. The landing wheels, oper a ted 
from the cockpit, may be raised oc lowe r e d , or may be tucked 
away in the pontoon when not in use. Above: Inspecting the new 
craft attheNaval Air Station, San Diego, Calif. Upper view shows 
the amphibian tasiing on water with wheels in flsring position. 



Anthony Fokker’s newest creation, a giant thirty-two-pasaenger monoplane, 
photographed during its first public test flight at Fokker Fidd, N. J. Largest land 
plane in the world, it arill be used for transcontinental passenger service. Four 
425-horsepoarer motors drive it at a cruising speed of 120 miles an hour. 



A Navy biplane hanging by a trapeze 
from the great dirigible Los Angeles 
during a recent demonstration of the 
airship’s ability to pick up and dis- 
patch planes in flight (P.S.M.,Nov.. ’29, 
p. 42). A Naval officer was transferred 
to the plane, which then landed him. 



Mail dropped by parachute from the 
air mail plane Shuttle during the re- 
cent attempt of Capt. Ira Eaker to 
pilot the plane to a new transcon- 
tinental refuding endurance record. 



At the left is a novd piarachute 
basket invented by Captain 
Cragomir of Rumania. The 
basket is incorporated in the hull 
of a plane, where it serves as a 
seat. It is rdeased automatically. 
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The Moon Is Made of Cinders 

Ingenious Measurements of Its Light and Heat Reveal 
the Old Man’s Pocked Face Powdered with Volcanic Dust 

By THOMAS ELWAY 



I NSTEAD of the silvery moon 
that poets praise it would be 
truer to talk about a cindery one. 
Cinders, the latest scientific re- 
searches indicate, are what the 
moon’s surface is made of; a special 
kind of cinders like those thrown out of 
earthly volcanoes and called pumice or 
volcanic ash. If there were any air on 
the moon to get up a wind, a moderate 
tempest might blow away the ^lan in 
the Moon overnight, for that imagi- 
nary portrait is ’’painted,” it is prob- 
able, in vast hundred-mile brush 
strokes of soft, loose pumice and still 
looser dust. 

The chief evidence for this comes 
from the moon thermometer perfected 
a few months ago at the Mount Wilson 
astronomical observatory of the Car- 
negie Institution, near Pasadena, Cali- 
fornia. This instrument is a delicate 
device for measuring heat rays, at- 
tached to one of the great Mount Wil- 
son telescopes. Similar instruments 
(thermocouples), base<l on the prop- 
erty of certain pairs of metals to pro- 
duce electricity when the joint between 
them is heated, were used several years 
ago by Dr. W. W. Coblentz, of the 
United States Bureau of Standanls, 
and by other scientific men, to meas- 
ure the temperature of the planet Mars. 

For many months Dr. S. B. Nicholson 
and Dr. Edison Pettit of Mount Wilson 
have been using the thermometer on the 
moon. When the sun shines on it, the 
moon’s surface gets very hot. After sun- 
set on the moon the surface begins to cool. 
That is how the fact that it consists of 
some porous material like pumice has 
been discovered. 

D ifferent kinds of rock take up 

heat*or lose it at very different rates. 
A piece of polished marble, for. example, 
feels cold if touched to the skin because 
marble absorbs heat rapid- 
ly, takes this heat from the 
skin and cools it. block of 
pumice feels much less cool 
because it absorbs heat less 
rapidly. By delicate meas- 
urements with the moon 
thermometer, the Mount 
Wilson scientists were able 
to calculate how fast the 
moon’s surface warms up 
when the sun first strikes it 
and how fast it cools off 
when the sun’s rays leave 
for the night. With these 
measurements as a basis, 

Dr. Paul S. Epstein, a phys- 
icist of the California In- 
stitute of Technology, con- 




A remarkable photograph of the half-moon taken 
with the 100-inch reflector of Mount Wilaon Ob 
aervatory. So clear are the crater* and the darker, 
flat looking areas called "seas.” that they can be 
mapped quite definitely, as on the opposite page. 

ducted experiments with various kinds of 
earth rock in his laboratcry. Heating 
them and cooling them, he compared the 
rates which they displayed with the heat- 
ing and cooling of the moon. Granite, 
black lava, quartz sand or sandstone; all 
were very different from the moon rate. 
Pumice, blown out by earthly volcanoes, 
was almost exactly the same. Thus he 
found that if the surface of the moon is 
not actually made of this pumice, it evi- 
dently consists of something which heats 
and cools in precisely the same way. 

This conclusion of a pumice moon is 
strengthened by facts learned, from a dif- 



ferent method, by Dr. F. E. Wright, 
optical expert of the Geophysical Lab- 
oratory of the Carnegie Institution, in 
Washington, D. C. Dr. Wright made 
use of the moon’s light which consists, 
of course, of reflected sunlight. The 
reflected moon rays are not quite the 
same in character as the original sun 
rays. Colors have altered slightly. The 
percentage of the special kind of light 
called polarized light is increased. Pre- 
sumably still other changes occur. 
Measuring these modifications of sun- 
light into moonlight, Dr. Wright and 
his associates compared the similar 
changes in sunlight produced by its re- 
flection from small laboratory samples 
of various kinds of rocks. 

As in the California exp>eriments, the 
one kind of rock which seemed most 
like the moon in light reflection as well 
as in heating and cooling was the same 
volcanic pumice. The conclusion is 
that the moon’s face is sprinkled with a 
face powder of volcanic dust. 

T WO earlier opinions of astronomers 
are confirmed by these new facts. 
One is the absence of a moon atmos- 
phere; for winds or rainstorms on the 
moon would change this loose surface 
dust continually, giving the moon a 
new face every week. The other is the 
idea that the mountains and great plains 
and crater like circles visible when the 
moon is examined with a telescope are 
really volcanic, just as they seem to be. 

The conclusion that the moon is airless 
has had recent confirmation, too, from 
Dr. W. II. Wright of Lick Observatory, in 
California. For several years he has been 
photographing planets and other astro- 
nomical bodies by light of different colors. 
His photographs of Mars by violet light, 
for example, are distinctly larger than 
photographs of the same planet made at 
the same time and through the same tele- 
scope but with red light. 
The explanation is that vi- 
olet light photographs the 
atmosphere of Mars as well 
as the planet’s solid surface. 
The r^ light photographs 
the surface only; which ap- 
pears. of course, slightly 
smaller than the planet and 
its atmosphere taken to- 
gether. 

Recently Dr. Wright ap- 
plied this method to the 
moon. No difference of size 
was detected. Photographed 
by red light or violet light, 
the moon looks just the 
same. The evidence seems 
conclusive that the moon 




A giant tdescdpe to be erected in California will bring the moon’s surface within 
an apparent distance of twenty miles of the earth. The artist portrays here how 
its pocked, cindery face might appear if it actually came that close to the earth. 
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Compare this map of the moon’s face with the photograph on the opposite page. The great ring-mountain Copernicus is 
more than SO miles in diameter. Crablike creatures such as those in the smaller pictures may possibly live on the moon. 



has cither no atmosphere at all or an 
atmosphere which is nearer to a perfect 
vacuum than the inside of the most com- 
pletely evacuated radio tube or elec- 
tric lamp. 

The volcanic iheon,* of the moon s 
features, now supported by definite 
evidence, has gradually been gaining 
ground among astronomers. The moon 
was formed, astronomers and geolo- 
gists now agree, out of a large fragment 
of the earth’s crust, pulled loose by e.’t- 
treme tidal action in the early days of 
the earth’s billions of years of histor\‘- 
Whether these earth fragments were 
hot when detached, the violence of 
such a cataclysm would be reasonably 
sure to heat them, so that the original 
moon must have been hot internally, 
if not outside. , Dr. Harold JefTreys. 
distinguished British authority on 
earth history, computes that the moon 
probably has in its interior consider- 
able heat-producing radium. A hot 
moon naturally would be volcanic, just 
as some remnants of primeval or radi- 
um-created heat still blow off occasion- 
ally through the earth’s volcanoes. 

Other theories proposed to explain 
the vast, volcano-shaped ring moun- 
tains of the moon’s surface are less 



plausible. One ascribes the ring moun- 
tains to the fall of gigantic meteorites in 
pa.st ages, raising ridge.s of rock around 
the edges of the holes. Recently a Russian 





Because of weaker gravity, an erupting moon vol- 
cano (A) would faroutahoot one on the earth (B). 



exploring party located a similar crater in 
Siberia, where a gigantic meteorite once 
hit the earth. This crater is far smaller, 
however, than most of those on the 
moon, and there are other reasons for 
deeming the meteor theon,’ insufficient. 

I X ENGLAND, the distinguished 
amateurastronomer. H. G. Tomkins, 
is sponsor for the idea that the moon 
mountains may be the remains of gi- 
gantic rock bubbles, lifted ages ago by 
accumulations of gas underneath, as 
internal gas lifts the domelike shai>es 
of dough when the cook makes ‘‘{»op- 
overs.’’ In time, he believes, the 
domed roofs of rock broke and fell in, 
leaving only the circular walls. The 
theory is an ingenious one. but critics 
point out that it is difficult to imagine 
such rock domes fifty or sixty miles 
across and still able to stand up by 
mere pressure of a vast gas bubble 
underneath. 

The enormous size of the moon cra- 
ters constitutes, indeed, the chief diffi- 
culty in e.xplaining them. The lunar 
ring-mountain which terrestrial as- 
tronomers call Copernicus is more than 
fifty miles in diameter and with walls 
nearly four miles {ContiMued on page J4S) 
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”How I Fly 

After 4,000 Hours in the Air, Lindbergh’s Former Partner 
Tells Hoiv He Solves the Problems Every Flyer Must Face 

By RANDY ENSLOW 



My Plane” 




T he queerest flying accident I 
ever had happened in Ohio. I 

was barnstorming in an old 

Standard biplane — a 

ship that was braced 

with enough ware to bale ten 

tons of hay. I could test it by 
letting a pigeon loose between 
the wings. If the bird found its 
way out, I knew a wire was 
gone somewhere! 

While flying cross-country be- 
tween two towns, I lost my 
way. I set the ship down in a 
field about the size of a hand- 
kerchief to get my bearings. I 
had to take off over a clump of 
trees. But in barnstorming, a 
pilot gets used to landing on a 
postal card and taking off from 
a stamp, so 1 wasn’t worried. 

But just before I tipped the 
trees, a flock of crows that had 
settl^ there was scared up by 
the roar of the plane’s motor. The 
air became black. A dozen struck the pr^ 
peller. It went to pieces, exploding like ^ 
firecracker. A black blizzard of crow 
feathers blinded me. The motor choked 
dead. I shoved ahead on the stick and 
down we came in a pasture beyond the 
trees. In landing, we almost milked a 
cow and sat down straddling a barbed 
wire fence. But after I dug pieces of 
crow out of the motor’s air intake and put 
on a new “prop,” the ship was ready to 

go- 

It is when something unexpected like 
that pops up that a flyer discovers 
whether he is running a ship or it is run- 
ning him. And the oiily way to get by 
with an airplane is to run it, all the time. 
Thirteen years in the air has taught me 
that, if nothing else. 



T oday, when I dropped down at 
Curtiss Field, Long Island, after 
ferrying a new Robin in from Schenec- 
tady, I totaled up my log book and found 
I have been in the air a little over 4.000 
hours. Less than half a dozen people in 
the world have that much flying time. I 
began flying at fifteen. I have piloted 
every type of ship made in America. I 
have seen every state in the Union from 
the air, except West Virginia. And I am 
going down there next month. But the 
record I am proudest of is that I have 
trained 500 students and not one has 
hurt himself or anyone else as far as 1 can 
check, and I’ve kept close watch. 

One of the first lessons a pilot has to 
learn is to keep track of the condition of 
his ship. Taking off in a crippled plane 
is about as safe and sane as going over 



I was testing ships for the Robertson 
Aircraft Corporation at Lambert Field, in 
St. Louis. The mechanic gave his “O.K.” 
on a new biplane job, and I 
jumped in without looking her 
over. Five hundred feet up, the 
whole balancing aileron on one 
wing sailed off into space! The 
me<5ianic had forgotten to put 
in any of the hinge bolts. The 
wing, without any balancing sur- 
face, began to tip — and how! I 
pushed the nose down in a spiral, 
then climbed out of my seat, 
perching on the fuselage back of 
the cockpit with my bands 
braced against the struts in 
front of me. If the motor poked 



By studying the different colors of fields below, Ensknr 
teUs which offers the best lending spot. In. circle: By 
looking into the sky he can tdl the wind direction. 



Niagara Falls in a leaky rowboat. Even 
expert mechanics slip. Once one hooked 
up the elevator flippers on “Merry’’ 
Merrill’s plane wrong. When the ship 
was supposed to climb it dove, and vice 
versa. Merrill was racing another pilot 
off the ground. The result was one of the 
sweetest somersaults you ever saw. So a 
pilot should go over his plane himself 
before leaving the ground. Wc all get 
careless about that. But when we do, we 
pay sooner or later. 

My own lesson came early. It was the 
year after I barnstormed with Liiidbergh. 



back through the cockpit, it wouldn’t 
find me! We crashed on one wing and the 
nose. The ship was a wash-out, but I was 
only shaken up. * 

The part of a plane that needs the most 
attention is, of course, the motor. It 
pays to treat a motor right. It would 
take a human heart more than a month 

to beat as many times as a nine-cylinder 

engine ei^lodes in a sin^ ten-hour 
flight. Lindbergh’s Wright Whirlwind 
exploded twelve million times, without a 
rest, on his flight to Paris. 

I always warm up my motor gradually 
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the magnetic compasa which guidee the pilot through fog. The compass is easily com- 
or set at true nor^. by screws which vary the distance between magnets and needle. 
:ited on the airplane’s fore-and-aft center line and away from iron and steel parts. 



T he air-speed indicator shows only 
bow fast a plane is going through the 
air. It does not indicate ground speed. 
The plane may be going sixty miles an 
hour through the air, but if it is bucking 
a forty-mUe-an-hour gale, its ground 
speed is only twenty miles an hour. If it 
is flying with that gale its ground speed 
is a hundred miles an hour. So, on 



before a take-off. The first minute, I let 
it idle along at 600 revolutions. Then I 
speed it up to 1,000 and keep it there 
until the motor thermometer shows an oil 
temperature of ninety degrees F. The 
instrument on the plane that indicates 
how many revolutions the propeller is 
making is the tachometer. When a pro- 
peller breaks in the air, the tachometer 
hand shoots over to 3,000 as the motor 
races. The vibration nearly shakes the 
fillings out of your teeth. But it doesn’t 
last long. The motor sucks gas faster 
than the carburetor can supply it and 
stops. If half a propeller breaks off, the 
pull of the other half often tears out the 
engine before you can jerk back the 
throttle. 

A t cruising speed in the air, the 
. tachometer shows from 1,450 to 
1,500 “revs” a minute. By watching the 
thermometer, the oil pressure gage, and 
the tachometer, I keep track of how my 
motor is functioning. Increased vibration 
or a change in the sound of a motor will 
often warn that it is getting “rough” 
and may give trouble. 

Some pilots start with the motor oil tem- 
perature at forty degrees. But they take 
a chance. A cold motor may quit over 
the edge of a flying field — usually one of 
the worst places in the world for it to 
quit. In such a case, it is almost always 
best to land straight ahead, even if there 
is a stone wall in the road. Turning back 
at low altitude with a dead motor usually 
means a bad crash. 

One of the most ticklish landings I re- 
member was made just outside a fljdng 
field in Michigan. It was the dead of 
winter. I was taking off with a passenger. 
The motor quit over a maze of tracks, 
highways, and telephone wires. The only 
field near enough to be of use was a little 
potato patch with the frozen ridges run- 
ning at right angles to the wind. The 
ship was so cold she cracked and popped 
all over when I set her down. But she 



stuck to the runways and came to a safe 
stop in spite of the side wind. 

In spewing up the motor for the take 
off run, I advance the 
throttle gradually, taking 
about four seconds to push 
it clear ahead. This lever, 
usually called the “gun.” 
is on the left side of the 
cockpit. It is held with 
the left hand while the 
right grasps the upright 
control stick which keeps 
the ship on an ev'en keel 
sidewise and points the 
nose up or down. The 
rudder is governed by a 
foot bar or pedals on the 
floor. Newspaper stories 
are full of “he gave 'er 
the gun” and “he cut 
the gun.” They give the 
impression that pilots 
jerk their motors on and 
off, racing them one 
minute and idling them 
the next. In emergencies, 
we do have to slap on 
the throttle. But when- 



Enslow explains to the flying 
field mascot how rain entering 
the openings in the air speed 
indicator tube may make the 
dial readings go "haywire." 

ever possible I save the 
engine by altering its speed 
gradually. 

As a ship runs down the 
field for the take-off, the 
hand on the air-sp>eed indi- 
cator advances. On the 
machines I now fly, it 
usually touches sixty before 
w’e climb into the air. Two 
little tubes, pointing ahead 
of the wing, regulate this 
instrument. One tube is 
open at the end, letting the 
air rush in. The other is 
closed and has tiny open- 
ings around it a little way 
back from the end. The 
rush of air past these open- 
ings causes a vacuum inside. 
The lower pressure of the 
vacuum and the push of the 
wind balance each other so 
the true air speed is shown on the dial. 

If rain gets into the little openings, the 
indicator hand seems to go crazy. Once 
I was flying blind through fog and drizzle 
between Buffalo and New York. When 
I looked at the air-speed indicator, my 
eyes popped. It showed 300 miles an 
hour. Two hundred would tear the 
wings off the machine I was flying. I 
pulled back the stick gently. The ship 
began to climb. The hand advanced to 
350. Then I knew the instrument had 
gone “haywire.” 



Pointing out the bank- 
and-turn indicator. 
Endow calls it "the 
most important instru- 
ment on the board." 
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cross-country flights, I time myself over 
the first third of the journey to get an 
estimate of my ground speed to see if the 
fuel will hold out. 

T he fastest I have ever flown with the 
wind was in Florida, when I was chased 
by the tail end of last year’s hurricane. 
Below me, the eighty-mile-an-hour gale 
was tearing the roofs off houses as I 
shot past at 140 miles an hour. Yet, all 
the time, the indicator showed only sixty 
miles an hour — my speed through the air. 

If a vote were taken among pilots, I 
imagine the instrument that would be 
selected as the most valuable would be 
the bank-and-tum indicator. It shows 
whether the wings are level when there 
is no horizon on which to ‘ ‘line them up.” 
If one wing gets low in a fog. a ship may 
start side-slipping without the pilot real- 
izing it. The climb indicator shows 
whether the ship is ascending, descending, 
or flying on a level. 

As a machine climbs into the air, its 
height is recorded on the altimeter. This 
instrument is governed by a sensitive 
metal drum that expands and contracts 
with variations of atmospheric pressure. 
Before each flight, its hand must be set. 
If a ship sits all day or overnight, noimal 
changes in the air pressure may cause the 
altimeter to indicate it is hundreds of 
feet in the air or an 
equally impossible dis- 
tance underground. 

A rise or fall of a 
hundred feet is scarcely 
noticeable on the aver- 
age altimeter. Such 
instruments are not ac- 
curate enough for blind 
flying at low altitudes. 

Below eight or nine 
hundred feet is the 
danger zone. However, 

I once dove and looped 
a ship at 300 feet. 

Only once have I 
pulled a crazier stunt 
in the air. That was 
when ‘ ‘Nick” Almgrim 
and I were barnstorm- 
ing in Ohio. We had 
tagged along an old 
“Jenny” biplane that 
was bom before the 
war. At last we got 
tired of having the fly- 
ing tumbleweed 
around. So, at a Fourth of July cele- 
bration at a little town near Columbus, 
we gave everybody — including myself — 
the thrill of their lives. W'e packed the 
old bus with excelsior dipped in kerosene. 
I took it up a couple of thousand feet, 
touched a match to it, and crawled out 
with a parachute. Floating down, I had 
a grandstand seat to watch the flying 
bonfire. 

I HAVE heard pilots tell of battling up 
2,000 or 2,500 feet through fog with- 
out using their instruments. I’m from 
St. Louis. And that’s in Missouri. They 
will have to show me. When my senses 
tell me one thing and the little dials on 
the instrument board tell me another, 
usually the dials are right. I’ve never 
doubted that after one experience I had 
flying in California. 

The ship nosed into a big cloud at about 



7,000 feet. The fog was so thick I could 
hardly see the propeller. The wings dis- 
app>eared. The tail seemed to drop off. 
Sitting in the cockpit was like riding in a 
little bathtub a mile above the earth. 
When I dropped out of the cloud, I looked 
over the side of the ship to get my bear- 
ings from the ground below. What I saw 
was blue sky and clouds. I had been 
flying upside-down without knowing it! 
If I had remained long in that position, 
blood rushing to my head would have 
warned me. But bodily sensations are 
usually too slow to tmst in a modem 



ship. Things happen quick in the air. 

Next to the instruments, probably the 
pilot’s safest guide to the position of his 
ship is the seat of his pants. W'hen the 
nose is up and he is climbing, he feels 
‘ ‘heavy” in the seat. W’hen it points 
down, he feels “light.” W’hen one wing 
drops, he feels heavier on the “uphill” 
side. W’hen the ship skids on a turn, he 
feels himself tending to slide outward. 
After several hundred hours in the air, a 
flyer learns to respect these reports from 
the place where his trousers get shiny. 
Unless he develops “seat sense,” a pilot 
won’t get far. 

Another thing learned from experience 
is to judge the steepness of glides by the 
humming of the ship’s bracing wires. 
The steeper the glide, the higher the 
pitch of the sound. In a ‘‘graveyard 
glide,” when the descent is so flat the 
ship is almost stalling, the humming is 



low and practically dies out altogether. 

After a thousand hours in the air, a 
pilot observes things like that uncon- 
sciously. He develops abilities he didn’t 
have before. I find that I can lean back 
in a cockpit, look up into a clear sky, and 
tell which way the wind is blowing. I 
can’t explain it, but I “feel it in my 
bones.” On cross-country trips, a knowl- 
edge of wind direction is necessary be- 
cause a flyer must face into the wind in a 
forced landing. And on a cross-country 
flight there are no ‘ ‘socks,” or wind cones, 
below as there are at an airfield. 

Before a pilot develops the ability to 
“sense” the direction of 
the wind, there are signs 
he can look for on the 
ground. He can note 
which way smoke is car- 
ried from factory chim- 
neys and locomotives, or 
can see how dust drifts 
away from countr>' roads 
when an auto passes. 
Windmills point into the 
wind and clothes on the 
line indicate its direction. 
Ripples on water, grain, 
or grass show it also. If 
none of these can be ob- 
served, he can put the 
ship into a circle and 
keep it going like a merry- 
go-round. noting the di- 
rection in which it is 
carried by the action of the wind. 

N ot long ago, I tested a little 
plane about the size of a mos- 
quito, for a man down in North Carolina. 
The tiny ship got off the ground in the 
length of two telephone poles. It was so 
light that, when I stuck my hand out 
one side of the cockpit, the plane turned, 
just as a boat turns when an oar is held 
in the water on one side. By holding out 
a hand first on one side and then on 
the other. I cut figure eights without 
touching the mdder bar. 

Such ships are too light. They are too 
tricky. Gusts upset them too easily. 
Only a pilot of long experience can guess 
what they are likely to do next. Re- 
member that the next time you read of 
fleets of flivver planes being built weigh- 
ing only a few hundred pounds apiece, for 
everyone to fly! I once ran into a whirl- 
wind over Long Island with a light ship. 
It was flipped upside-down before I could 
catch my breath. To be safe and stable. 
I’ve found a ship should weigh at least 
1 ,600 pounds. 

The largest plane I have ever flown had 
a wing spread of 110 feet and weighed 
several tons. Big, heavy ships like the 
tri-motored Fords have a wheel at the 
top of the control stick. You turn the 
wheel to maintain sidewise balance and 
move the stick ahead and back to go lip 
or down. It takes more force to move 
the controls on such planes and an ordi- 
nary stick might break off in heavy 
weather. 

O N SHORT cross-country trips, I 
usually follow a highway or railroad. 
On long journeys or in blind flying in fog, 
I use a magnetic compass. The earth in- 
ductor compass, such as Lindbergh used 
on his flight across the Atlantic, costs 
too much for any (Continued on Paee 




Enslow shows how be has steered a small plane by sticking his hand 
out one side of the cockpit. Above: Setting the altimeter before a 
Right. The instrument should be set at zero each day, Enslow says, 
otherwise changes in pressure will make its readings inaccurate. 
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Soviet official* examining 
and appraising one of the 
greatest crystal collections 
in the world, the diamonds 



T 

M HE most 
famous crystal in the 
world, the Kohinor dia- 
mond, ancient Indian 
gem of evil and mur- 
derous history now safe- 
ly caged among the 
crown jewels of England, 
soon may lose its alluring 
supremacy. A few weeks 
ago before the meeting 
of the American Chemi- 
cal Society at Minne- 
apolis, Professor J. Wil- 
lard Hershey, of Mc- 
Pherson College, showed 
a tiny seed of a gem 
greater still. His micro- 
scope crystal, the Pro- 
fessor said, is an arti- 
ficial diamond. Soon he 
hopes to make larger 
ones; not to ruin the 
diamond market, but to 
aid a new and necessary 
science. 

Even the famous Ko- 
hinor is not the largest 
diamond in the world. 

That honor belongs to 
the CuUinan stone, the 
cut fragments of which 
are also among the treasures of the Brit- 
ish crown. Professor Hershey’s diamond 
is perhaps the smallest in the world which 
anybody deems worth saving. Yet its 
value for the future may be enormous, 
for it promises better understanding of 
the remarkable things 
called crystals. Every 
diamond is a cr>'stal, and 
every crystal is like a 
tiny skyscraper built of 
atoms, piled up in regular 
patterns lilce the frame- 
work of the building. 



N O ONE can get far 
away from crystals. 
Every sand grain on the 
seashore is reasonably 
sure to be a tiny crystal. 
Each snowflake is a 
crystal's beautiful skele- 
ton. The most useful 
crystals to man are per- 
haps those of table salt, 
without which no warm- 
blooded animal can 
maintain the necessary 
saltiness of its blood. 

If by some magic 
every crystal in the 
world suddenly van- 
ished, all buildings of 
brick, stone, or concrete 
would disappear; steel 
bridges would collapse 
into dust; jewelry would 
be robbed of its gems 



Diamonds and Salt-- 
Tiny Skyscrapers 
Built of Atoms 



and the gold and platinum left behind 
would grow soft and spongy like bits of 
eggshell; nobody would have sugar for his 
coffee. For all these things are crystal 
forms of one kind or another. 

Yet many things that people call crys- 



and other gem* of Rua- 
stan Crown Jewels taken 
from the former Cxar. 



tals would not vanish; 
“crystal glass,” for ex- 
ample, for glass is not a 
crystal at all. Even the 
so-called crystal globes 
of psychic gazers are sel- 
dom real crystals. 



D efinite knowl- 

edge of what 
crystals are has become 
possible only since the 
modern development of 
knowledge about atoms. 
In ancient days any 
bright, transparent stone 
was called a crystal. 
Professor W. J. Perry, 
the distinguished Eng- 
lish anthropologist, says 
that search for these 
gleaming objects 
in streams and along the 
seashore probably was 
one of the first civilized 
activities of mankind; 
that it was the basis of 
the first world commerce 
and the spur to the first 
human migrations. 

Nowadays the lure of 
crystals persists. Men 
and women sell their lives for bright 
jewels; rich collectors amass stores of 
beautiful cr>*stalline minerals; scientific 
men delve into the insides of crystals, 
not seeking beauty for the eye but new 
facts about the universe. 

The new' atomic science of crystals is in 
many ways the reverse of the equally 
new science of colloid chemistry (P. S. M. 
Oct. '29, p. 42). In colloids, like egg white 
or glue, the atoms are arranged more or 
less at random, like a vast crowd of people 
strolling about in a field. In crystals, like 
diamonds or granulated sugar, the in- 
ternal atoms are fixed in rigid patterns, 
like soldiers in perfect order at a parade. 
That is why crystals are likely to have 
bright, flat surfaces which brilliantly re- 
flect the light, as do the facets of a dia- 
mond. The last rows of 
atoms on the outside of 
the ciy'stal all stand in 
the same plane, like the 
men of a parading regi- 
ment or the flat front of 
a building. From such 
surfaces light waves shine 
back easily and perfectly. 
Some noncrystalline ma- 
terials can be shiny, too, 
as polished glass is, but 
such things are usually 
without b^liance. 

If there were a micro- 
scope powerful enough to 
look inside a crystal, like 
Professor Hershey's tiny 
diamond, it would be easy 



Rough diamonds (above) from the 
mine are cut and sliced by the 
machine at the right to bring out 
the crystals’ hidden brilliance. 



How the 



arranged in 
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to see how important is this regularity 
of arrangement of the atoms. There 
actually exists, indeed, a kind of micro- 
scope able to make these crystal in- 
teriors evident if not literally visible. 
This instrument is the X-ray. 

Eighteen years ago a Swiss physicist. 
Max Laue. sent narrow beams of X- 
rays through fragments of crystal, like 
a thin slice of diamond. He discovered 
that the X-rays were 
bent out of their paths 
in peculiar ways, 
now known to be related to 
the arrangements of the 
atoms inside the crystal. 

These observations were 
extended by Professor 
(now Sir William) Bragg in 
England, by Dr. Wheeler 
P, Davey in the L'nited 
States, and by others. The 
result is that X-ray methods now make 
it possible to see. within reasonably 
wide limits, just how the atoms are 
arranged. 

T he first rule is regularity. The pat- 
tern of atoms in a crystal continually 
repeats itself. In a diamond all of the 
atoms are of the same kind, like the sk\ - 
scraper's iron beams, for diamonds are the 
chemical element carbon in a pure state. 

\ convenient model of the atom pat- 
tern of a diamond is an ordinary cubical 
die, like those used in gambling games, 
but with its faces all marked alike with 
five black spots. 

This would represent one unit cube of 
the diamond's atomic pattern. Each cor- 
ner would be occupied by one carbon 
atom corresponding to one black spot on 
the die’s face. At the center of each cube 
face would be another atom; this one mak- 
ing with the four corner atoms the five- 
point figure of each face. Inside the unit 
cube would be four other carbon atoms, 
arranged to form the figure which geome- 
ters call a tetrahedron. 

Throughout the whole structure of a 
diamond this unit cube is repeated billions 
of times. It is the diamond’s fundamental 
atomic pattern, called the “unit cube.” 
Lacking this definite structure, no 
assemblage of carbon atoms can be a 
diamond. The mineral called graphite, 
used to make lead pencils, is also com- 
posed of carbon. Often it is as pure as 
a diamond or purer. Vet it never re- 
sembles a diamond. Instead of being 
the hardest substance known, graphite 
is among the softest; instead of being 
transparent and incomparably brilli- 
ant. graphite is dull, black, and opaque. 
Yet the only difference between the 
two is in the arrangement of the 
atoms. 

T here is stUl dispute about the 
exact unit cube in which the car- 
bon atoms of graphite are arranged to 
differ from the five-point arrangement 
of the diamond. This has been the 
problem of the would-be makers of 
artificial diamonds, and one which 
Professor Hershey now believes he has 
solved. 

It is easy enough to prepare pure car- 
bon and to make its atoms stick to- 
gether. A little coke or charcoal, for 
example, may be dissolved in molten 
iron. When the iron cools some of this 



laboratory', it may now be possible to 
find out precisely what makes carbon 
atoms act in this way. 

If similarity to other crystals means 
anything, one necessity for the mak- 
ing of large diamond crystals probably 
w'ill turn out to be extremely slow 
growth. One of the easiest substances 
to prepare in crystal form is ordinary 
sugar. The large, square-looking crys- 
tals of rock candy are the 
result. To make rock 
candy, the small sugar 
crystals are allowed to 
grow larger. If the candy 
is made very slowly, by 
allowing a sugar syrup to 
deposit its load of sugar 
molecules only a few each 
day and at a constant rate 
year by year, single sugar 
crystals can be grown as 
large as hen's eggs or as footballs. This 
is the secret that every scientist wishes he 
knew about less complacent crystals, like 
diamonds. 

That the secret of making substances 
form larger crystals than usual can be 
learned is proved by recent successes in 
the study of metals. In examining the 
properties of metals important in electri- 
cal engineering, like tungsten for the fila- 
ments of electric lamps, it became de- 
sirable to examine metal crystals larger 
than the ones observed under a micro- 
scope. So new methods were devised to 
“grow” large metal crystals, like the large 
sugar crystals of rock candy. Rods of 
copper, iron, or other metals were put in 
electric furnaces and kept at exactly the 
right temperatures for w'ceks or months. 
Slowly the atoms of copper, for example, 
rearranged themselves completely into 
the repeated unit structure of a copper 
crystal. Single crystals of these metals 
inches long have been produced thus and 
subjected to electrical and mechanical 
study. 

T he unit cubes which represent the 
atomic patterns in copper, iron, and 
other metals are not exactly the same, of 
course, as the five-point dice w’hich 
form those of a diamond crystal. Cop- 
per cry'stals have, however, an arrange- 
ment not very different.. The five- 
point dice faces are still there but 
there are no extra atoms inside. 
Crystals of pure iron appear to have a 
still simpler unit cube; like a die with 
four points on each of its faces instead 
of the diamond's fiv’e. There is an 
extra iron atom, too, at the cube’s 
center. 

Other elements and compounds 
show still other atom patterns. Hun- 
dreds of different patterns are now 
reasonabls’ well known. Nearly all 
have been worked out by the X-ray, 
the chief tool of crystal explorers. Out 
of such unit patterns and their com- 
binations, all the myriads of crystal 
forms of minerals and chemical com- 
pounds are believed to be built up, 
as an artist might construct millions 
of separate designs out of simpler 

units like cubes or circles or triangles. 

One of the best known of all crystals, 
and perhaps the most useful scien- 
tifically as a yardstick to measure 
sizes throughout the w'hole cr>'stalline 
world, is that (Continued on Page IW) 



dissolved carbon freezes out, as sugar 
will freeze out of syrup when it gets too 
cold. But the carbon does not freeze out 
of molten iron as diamonds; it appears as 
graphite. The noteworthy thing about 
Professor Hershey’s reported experiments 
is that he seems to have succeeded, by 
proper control of the surrounding condi- 
tions, in inducing the carbon atoms to ar- 
range themselves in the diamond pattern. 

I N SOUTH AFRICA, where most of 
the world’s diamonds are found, these 
gems often occur in a curious, partly dis- 
integrated rock called “blue ground.” 
Geologists believe that millions of years 
ago this blue ground was in process of 
hardening deep in the earth; probably 
cooling for millions of years from a previ- 
ous molten condition under a pressure of 
millions of tons to the square inch. Some 
unusual circumstance caused carbon 
atoms dissolved in the molten rock to 
gather together, it is believed, into the 
diamond pattern instead of the graphite 
pattern. \\'hether that circumstance was 
the extreme pressure or the very slow 
cooling or something else, no geologist nor 
ctystallographer knows. If Professor 
Hershey really has turned the trick in his 



Cryatala make radio broadcaatert toe the line. Here 
H. W. Arlin of Westinghouse atation KDKA is holding 
a tiny plate of quartz that keeps the wave length true. 
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The view of the console (lower 
leftl with it# arrangement of 
manuals, stops, and pedals, give# 
an idea of how an organist, by 
electric control, can produce ao 
almost infinite variety of sound 
effects. Console and organist are 
elevated above the audience by 
an electric motor. Various types 
of pipes are shown at left. The 
drawings arc by B. G. Seielslad. 



T lfE ingenious mechanism by which 
the modern electric pipe organ pro- 
duces an almost endless variety of 
sound effects for the movies, ranging from 
the thunder of a storm at sea to llie 
music of a symphony orchestra or a 
human voice, is pictured here. An organ 
of this type contains nearly a hundred 
miles of electric wiring and an intricate 
system of switches, through which the 
operator at the console, merely by touch- 
ing stops or pedals, can produce the sound 
or combination of sounds desired. 

Wind supplied by a motor-driven 
blower sounds the pipes and actuates 
other instruments, such as drums, tam- 
bourine, xylophone, and bells through 
electric controls. The design of the vari- 
ous pipes to imitate different musical 
instruments is a science in itself. \ olume 
is controlled by shutters. 

A thermostatic electric heater main- 
tains a constant temperature in the organ 
of sixty-five degrees V.. keeping weather 
variations from expanding or contracting 
the pipes to cause changes in pilch. 
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Back of the Month’s News 




KARLVOOGHT 



T here is a Story 
of a medieval 
prisoner who 
could see from 
his cell window 
nothing but a patch of 
sky. So he became, as 
the yeare dragged on. an 
expert in clouds and pro- 
nounced the weather 
forecasts for the neigh- 
borhood. The tale is 
scientifically plausible. 

Weather instruments 
like thermometers and 
wind measures, the stand-bys of modern 
weather forecasting, tell only of the bot- 
tom of the air ocean surrounding the 
earth. Clouds disclose, or may disclose, 
what is going on in this air ocean a mile or 
two above the ground. 

Among French weather experts much 
use is made of cloud shapes and cloud 
movements in weather forecasting. More 
use might be made of them everywhere 
were there satisfactory classifications of 
types of clouds. That is one reason why 
an international committee of weather 
experts is now at work on new' cloud clas- 
sifications and on the preparation of a new 
International Cloud Atlas in which typ- 
ical clouds will be illustrated. 

Literally hundreds of different names 
have been proposed for types and sub- 
types of clouds. Amateur weather ob- 
servers, confronted by this complexity, 
commonly abandon cloud studies alto- 
gether. The difficulty seems to be that 
clouds, like most other natural 
objects, refuse to fit perfectly into 
any series of artificial pigeonholes. 
Always there are intermediate cloud 
types for which the classification 
has no place. 

Three chief types include, how- 
ever, most of the main cloud forms. 

First are the cumulus clouds, Latin 
for “heap,” which pile up in moun- 
tainlike masses in summer skies. 
Second are the stratus clouds, Latin 
for “sheet” or “layer,” which cover 
the sky more or less completely at a 
fairly uniform level. Third, and 
most beautiful of all, are the cirrus 
clouds, named from the Latin w'ord 
for “curl.” These cirrus clouds, 
usually much higher above the 
ground than other types, are not 
composed of water droplets but of 
tiny crystals of ice. 

Before thedaysof modem weather 
science, when each farmer or ship’s 
captain had to be his own weather 



High cirrus clouds photographed from Mount Wilson, California, by Ferdinand 
Blterman. These clouds are composed of tiny ice crystals. Scientists are malcing 
new classifications of cloud formations and movements to aid weather forecasting. 



prophet, cloud forms and cloud move- 
ments played a large role in weather lore. 
It is probably a loss to weather science 
that they have been displaced. If cloud 
classification can be simplified so that 
everyone can understand it, perhaps the 
clouds will come back to their own as 
indicators of weather probabilities. 

Power by Radio Possible? 

T he dream of distributing electric 
power by radio is almost as persistent 
a will-o’-the-wisp as that of perpetual mo- 
tion. It has, perhaps, somewhat more 
chance of fulfillment, for no fatal obstacle 
of physical theory stands in its way, as 
the principle of the conservation of energy 
stands in the way of producing power for 
nothing. Yet the incidental difficulties of 
radio power transmission seem almost in- 
superable. 

Latest of speculators concerning radio 



DEFECTS NEEDING ATTENTION FOUND ON INI- 
TIAL EXAMINATION AMONG CHILDREN 
YEARS OF AGE IN OLEAN AND IN RURAL 
SCHOOLS IN CATTARAUGUS COUNTY. isrS-ijiS 



ONE ROOM E3 VIUACE ^ OLEAN 



Tbi* comparison of defects among children In one-room 
rural schools, in village schools, and in city schools of 
Olean. N. Y., shows that the city children suffer more 

from nervout ditorden, but leu from other defects. 



power possibilities is Dr. 
Jacques Risler, a Pari- 
sian physicist already 
known for researches in 
the use of ultra-violet 
rays and other invisible 
radiations. In the use of 
radio waves of extremely 
high frequency and low 
losses in the atmosphere. 
Dr. Risler sees at least 
a p>ossibility of useful 
power transmission. 

The difficulty with 
radio p>ower, as was per- 
ceived more than two years ago by Dr. 
Phillips Tlomas, the foremost American 
experimenter in this field, is not so much 
the loss of power suffered when radio 
waves pass through the atmosphere as it 
is the invincible tendency of these waves 
to spread outward and waste their energy, 
as ripples spread on the surface of a quiet 
pond. Were it possible to condense radio 
energy into a definite beam, as can be 
done with the light rays of a searchlight, 
greater possibilities would be apparent. 
To some extent, as Dr. Thomas proved, 
this beamlike condensation can be man- 
aged, but not sufficiently thus far to 
threaten the present systems of distribut- 
ing power through wires. 

With rare exceptions, energy has an 
incurable habit of spreading itself as thin 
as possible, like water spilled on the fioor 
or like a handful of gas atoms let loose in 
a vacuum. Most of man’s accomplish- 
ments in handling energy, like those, for 
example, which are responsible for 
electrical engineering, have con- 
sisted in some device to keep the 
energy in one place until it is used. 
The energy of steam is kept inside 
the boiler by the steel shell. The 
energy of electricity is kept inside 
the wires by a covering of insulating 
material. Dr. Risler’s difficulty is 
that there is nothing to keep radio 
energy inside the path assigned to it. 

Nervous Cities 

C ITIES are dangerous weap>ons 
which mankind has by no 
means learned to control, some 
philosophers claim. They contend 
that the city man, for all his advan- 
tage in schools, social contacts, and 
in earning a living, will be less 
healthy, happy, and long-lived than 
his country cousin. Little actual 
evidence of these familiar conten- 
tions has ever been obtained, but 
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Weighing one of the children examined in the health 
survey which revealed comparative defects in city 
and country children of Cattaraugus County, N. Y. 

one bit came to light recently in the work 
of the Milbank Memorial Fund of New 
York City. 

In Cattaraugus County of New York 
State, demonstrators financed by this 
Fund have conducted for some years 
health inquiries and surveys. Cattaraugus 
County includes the 
small city of Olean. 

The investigations 
show that children from 
the country districts of 
the County, as con- 
trasted with children 
in Olean, suffer sub- 
stantially greater per- 
centages of various 
bodily defects. Imper- 
fections of heart, lungs, 
skeleton, skin, teeth, 
and eyes were found to 
be much more preva- 
lent among the country 
children than in the 
city children, but pre- 
cisely the reverse is 
true for defects of the 
nervous system. Chil- 
dren in Olean disclosed 
more than four times as many such nerv- 
ous difficulties, on the average, as were 
found in children from the country. 

This finding indicates that city life, 
even in so small a city as Olean. puts upon 
the nervous system of the average child a 
greater strain than is encountered in the 
country. Many reasons might be ad- 
vanced for this: late hours, too much 
excitement, overcrowding, city noise, and 
others. Only by continued, accurate in- 
vestigation will the truth be disclosed. 

Meanwhile, physicians and psycholo- 
gists agree that the percentage of mental 
disease and mental deficiency in the 
United States is increasing, especially in 
cities. Is the modern city, perhaps, too 
nerve-racking an institution for man’s 
present mental and nervous equipment? 

The Newest Arch Dam 

T he prosperity of Los Angeles, Calif., 
depends not on tourists or on Holly- 
wood movie stars, but on hydraulic en- 



gineering. Of all large American 
cities, Los Angeles has the smallest 
natural water supply. During most 
of the year the so-called Los Angeles 
River is a dry gully. Long ago the 
growing city exhausted all possible 
resources of wells drilled into the 
plain on which it stands. It has been 
necessary for the city engineers to go 
far into the desert and bring down 
the Owens River and to catch and 
conserve every gallon of available 
rain water in the city’s neighboring 
hills. Now, by means of the Boulder 
Canyon Dam, it is proposed to tap a 
portion of the great Colorado River 
lying to the east. 

Among many smaller engineering 
works closer to the city is the Dalton 
Dam, just completed near Glendora. 
It will provide irrigation water, flood 
protection, and emergency drinking 
supplies for some of the southern 
California territory. With a capacity 
a little short of 400,000,000 gallons, 
the Dalton Dam is not remarkable 
for size. The Roosevelt Dam in 
Arizona, for example, holds over 
a thousand times more water. The 
Elephant Butte Dam in New Mexico 
will hold two thousand times more. The 
engineering interest of the Dalton Dam 
is in its construction, for it employs the 
relatively new type of the multiple arch. 
Dams may be classified into three 



The new Dalton Dam near Glendora, Calif., which will pro- 
vide irrigation, flood protection, and emergency drinking 
water for sections of southern California. The upper view 
shows its multiple arch construction. Huge concrete abut- 
ments which reinforce the dam are shown in the lower photo. 



types. First are those held down merely 
by weight, like the old-fashioned earth 
dams in which ordinary soil or broken 
rock is dumped across a valley to make an 
artificial hill. Most stone and concrete 
dams are constructed similarly, the struc- 
ture being merely a plug of solid material 
laid down across the valley and fitted 
closely against the underlying rocks. 

A more modern type is an anchored 
dam, in which the wall of concrete or 
stone is sunk into the rocks at the sides 
and bottom of the valley, so that the dam 
acts almost like a bolted door or like the 
gates of a canal lock. Still more modern 
is the arch dam, in which arched struc- 
tures of suitable shape are faced upstream 
against the water pressure, so that this 
pressure wedges the dam into the valley, 
like a properly-shaped stone hammered 
into a crack. The advantage of arch 
dams, whether single or multiple, is that 
less concrete needs to be used for equal 
stability and strength. 

Stars Too Hot to See 

D r. LOUIS BERMAN, of Lick Ob- 
servatory, Mount Hamilton, Calif,, 
has discovered some of the queerest stars 
in the universe — stars that are too hot to 
see. The hotter any object is, the more 
violet and ultra-violet light it emits in 
proportion to the green and red. For 
example, “white” or “blue-hot” iron is 
at a much higher temperature than 
metal just glowing a cherry red. It is 
finssible to conceive of an object so 
hot that most of its radiated energy 
lies in the ultra-violet, in which case 
it may be impossible to see it or 
photograph it. Dr. Berman’s stars 
arc of this variety, and his method of 
detecting their existence is ingenious 
indeed. 

T here are certain objects in the 
sky known to astronomers as 
the “planetary nebulae.” These are 
spheres of luminous gas, such as hy- 
drogen, helium, and oxygen. Studies 
with the spectroscope show that the 
source of luminosity is a star at the 
center of each. That these stars are 
extremely hot is evidenced by 
the fact that they can be seen 
visually only in telescopes of 
highest power, whereas their 
near-ultra-violet light, al- 
though unperceivable to the 
eye, is so intense that the star 
is always conspicuous on a 
photographic plate. 

Just as a radio receiver is 
capable of absorbing ether 
waves vibrating too fast to be 
heard and transforming them 
into audible sound, the atoms 
that form the nebula are able 
to pick up the rapidly vibrat- 
ing ultra-violet energy radiated 
by the central star and re-emit 
it as light that can be seen or 
photographed. 

The hotter the star the more 
abundant is the invisible radia- 
tion, and, consequently, the 
brighter the nebula. In some 
of the planetary nebulae no 
central star has been seen, 
which, of course, raises the 
question of what makes them 
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shine. Dr. Berman discovered 
that the atoms composing this 
variety of nebula are unusually 
disturbed, and has suggested that 
central stars actually exist therein 
but that by far the greatest pro- 
portion of radiation lies in the ex- 
treme ultra-violet. In other words, 
the stars are literally too hot to be 
seen. 

Dr. Berman’s study indicates 
that temp>eratures of 35,000 to 
50,000 degrees centigrade for plan- 
etary nuclei are not uncommon 
and that still higher values are in- 
dicated for many. Compare these 
figures with the sun’s temperature 
-^,000 degrees. Apparently the 
planetary nuclei are the hottest 
objects yet observed on earth or in 
the heavens. 



Universal Yardsticks 



P HYSICISTS have dreamed for 
years of being able to measure 
everything in the universe, such as 
atoms, light, and the gravitation of the 
planets, in terms of a few universal con- 
stants, more fundamental than such arbi- 
trary units as feet or gallons. The si>ee<l 
of light in a vacuum is one of these funda- 
mentals, for all tests indicate that this 
speed is always and everywhere the same. 

Months ago Professor Raymond T. 
Birge, of the University of California, 
undertook a critical summary of all avail- 
able information concerning the exact 
values of these physical constants of 
Nature. The results have now been pub- 
lished by the American Physical Society, 
together with reprints of the constants 
themselves on sheets of cardboard, so 
that working physicists can tack them up 
for laboratory guides as business men use 
calendars. There are 103 units and ratios 
in Professor Birge’s list, but many of 
these, admittedly, are convenient figures 
for making calculations rather than fun- 
damental ones. 

Ten of Professor Birge's figures are of 
first importance. Two are atomic weights 
as used by the chemist— the weight of the 
oxygen atom and that of the hydrogen 
atom. These provide a basis for atomic 
weights of other elements. Another fun- 
damental is the freezing point of water or. 
what is the same thing, the melting point 
of ice. This fixes the most important fun- 
damental of the scale for thermometers. 



Dr. Albert A. Michelton, distinguished physi- 
cist of the University of Chicago, with the new 
transmitting apparatus he is using in experiments 
to obtain a more exact measurement of the velocity 
of light. His measurements in previous experi- 
ments placed the figure at 186,284 miles a second. 

of which the most accurate measurement 
— 186,284 miles a second — was obtained 
in experiments by Dr. Albert A. Michel- 
son, distinguished physicist of the Univer- 
sityof Chicago (P. S. M., .\ug. ’29, p. 48). 
Dr. Michelson now is working with new 
apparatus to obtain a figure even more 
exact. Another is the constant of gravita- 
tion (about the inner meaning of which 
science knows virtually nothing). Most 
important of all. perhaps, is the mysteri- 
ous “Planck constant” which shows up in 



scores of physical phenomena, from the 
behavior of atoms to the heat radiated 
from a cooling body. No one knows what 
this “Planck constant” represents, but it is 
so commonly discovered when the analy- 
sis of physical facts is pushed as far as 
possible that physicists suspect it 
of having some very important 
meaning concerning the inmost 
structure of the universe. 



A Fish with Lungs 

T he evolution of life on earth was 

marked by two great turning pioints — 
the invention of the backbone and the 
coming out of ocean life onto the land. 
Evidence of both these events survives in 
modern creatures — “living fossils” like 



ANOTHERvitalconstant is the so-called 
l\. mechanical equivalent of heat ; that is, 
the precise amount of heat set free when a 
certain quantity of mechanical energy is 
used up, for example, in friction. Two 
electrical constants are included among 
the ten. One is the Faraday constant, 
which represents the amount of electricity 
carried by a definite number of atoms in 
an electrochemical reaction, such as elec- 
troplating. The second is the electric 
charge of one electron, as determined by 
the classic investigations of Professor R. 
A. Millikan. Still another fundamental is 
the volume of a perfect gas, since this lies 
at the root of all calculationsof atmospheric 
pressure, steam boiler behavior, refrig- 
erating machinery, and hundreds of other 
items of technical equipment. 

Among the three remaining constants 
on the list is that of the velocity of light. 



A buty day for the tattoo artist. Most of the 
designs, samples of which are seen on the wall, 
have historical, patriotic, or other symbolic 
meanings. Many have the flavor of the sea. 



History in Tattoos 



W HAT are regarded as im- 
portant fragments of ancient 
Egyptian history have been re- 
covered from living Egyptian 
skins. For some years a distin- 
guished British anthropologist, 
Sliss Winifred S. Blackman, has 
been studying existing races of 
man in Egypt and comparing 
these with their ancestors. Many 
modern Egyptians carry on their 
faces or bodies tattooed designs. 
One day it occurred to Miss Black- 
man to study what these designs 
are. To everyone’s surprise they 
turned out to be very ancient. 
Some have been identified as go- 
ing back more than 3,000 years, 
to the times of Joseph and Moses. Others 
have been traced to ancient Babylonia, to 
Persia in the days of Darius the Great, 
and to other ancient lands. 

Miss Blackman has made a collection of 
more than one hundred designs used by 
modern tattoo artists in Egypt. These 
designs will be preserved and studied as 
carefully as though they were actual docu- 
ments from ages long past. From such 
study, it is believed, clues to obscure facts 
of ancient history may emerge. 

The art of tattooing probably is, with 
one exception, the oldest in the world. 
The exception is the use of the paint pot 
and paint brush with which ancient 
peoples were accustomed to decorate 
their forms. In the beginning, all of these 
painted and tattooed designs probably 
were important symbols. They marked 
the positions of the decorated individuals 
in definite tribes, clans, or religious sects. 
The famous Moslem traveler, Ibn Bat- 
tuta, who visited Egypt in the fourteenth 
century, describes the practice governors 
of Egyptian cities had of stamping on the 
arms of visitors in indelible ink a mark 
indicating freedom to leave town, just as 
modern customs officers stick little print- 
ed seals to travelers baggage. Tattooing, 
it is probable, w’as often a symbol of the 
same type, though more permanent. 

Modern tattooing, if studied carefully, 
might disclose equally interesting facts. 
Most of the tattooed designs still in use 
have obvious historical, patriotic, or other 
symbolic meanings. Even when w’orked 
into the skins of peoples who are not 
sailors, these modem designs often carry 
the flavor of the sea. Sea serpents and 
sailing ships decorate the chest of many 
a man who has never seen the sea. 
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Co'irtrsy The AmerioiM IVeekiy 

Anatomy of the lung Rah, a surviving example of evolution from water breathing to air breathing. 
When the water is foul the fish goes to the surface and gulps pure air into its primitive lungs. 



jthe remarkable lizards of Australia which 
resemble miniature copies of the ancient 
dinosaurs. Geologists have always re- 
gretted, however, that no actual fossils of 
the first backbones, or of the first air- 
breathing fishes, have been found. 

One reason for this lack, at least in the 
case of the first air-breathers, was sug- 
gested recently by Professor D. M. S. 
Watson, of the University of London. It 
is probable, he said, that the first transi- 
tion of ocean life to the land took place 
around the shores of a continent since 
sunk beneath the sea. Surviving creatures 
which show this change from water 
breathing to air breathing — the so-called 
lung fishes of the zoologists — are almost 
precisely the same on the two sides of the 
South Atlantic Ocean, in Africa and in 
South America. This fact. Professor 
Watson said, strongly suggests that the 
first evolution of these creatures so im- 
portant for life’s history may have oc- 
curred on a continent believed to have 
stood where the South Atlantic now rolls. 

Much geologic evidence points to the 
existence, millions of years ago, of this 
hypothetical South Atlantic continent. It 
has even been christened Gondwanaland. 
Many other fossils and living creatures, 
when studied on the two sides of the 
Atlantic, indicate the same transition as 
do the lung fishes. 

Lung fishes of the South American 
swamps do not live in the air, but a 
curious handicap of their homes forces 
them to breathe it. In the swamps 
there are seasons at which most of 
the vegetation dies and decays, mak- 
ing the water exceedingly foul. No 
oxygen is left in this water for fish 
gills to absorb. .Accordingly, the lung 
fish go to the surface and gulp down 
pure air. While they do not ac- 
tually have lungs, spongy sacs con- 
nected with their throats and food 
canals receive this air and absorb 
its oxygen into the blood. 

Even the human lung, physiolo- 
gists know, is simply an outgrowth 
from the throat tube originally used 
exclusively for swallowing food. Thus 
the lung fish really has the same 
air-breathing mechanism as human 
beings but in a more primitive form. 

Studying the Apes 

O F GREAT interest to psychol- 
ogy is the recent statement by 
President Angell of Yale University 
that the University proposes an ape 
experiment station in Florida. This 
will be a part of the new Institute of 
Human Relations; which is quite 
fitting, although perhaps not exactly 
as President Angell intended, since 



of all human “relations’’ the apes are 
the closest and the most interesting 

Some years ago in Florida, Pro- 
fessor Robert M. Yerkes, of Yale, 
studied the young female gorilla 
named “Congo.” At New Haven, 
also, Professor Yerkes maintains a 
colony of apes. The New Haven 
climate, however, is not friendly to 
these delicate animals. Even in 
Florida it proved impossible to keep 
Congo alive. In the proposed new 
Florida station every suitable facility 
will be provided for the health and 
happiness of these animals, for so like 
human beings are they that happiness 
seems just as important to their survival 
as does bodily health. 

The importance of all this to the science 
of psychology is that it begins to dig 
around psychology’s roots. Not long ago 
Professor A. L. Kroeber, of the Univer- 
sity of California, reviewed the mental 
accomplishments of apes and men. He 
concluded that the germs of human in- 
ventiveness, of the use of tools, the idea of 
competition, and habits of dress and 
adornment, all were discoverable in living 
apes like the gorilla and the chimpanzee. 
Even the beginnings of the religious im- 
pulse he found to be pre-human. 

One thing that apes do not have seems 
to be speech. This is not because they 
lack the vocal mechanism, says Professor 
Yerkes, but because some mental defi- 
ciency prevents the image-forming habit 



The laugh of a chimpanzee. So much like human 
being! are these apes that happiness seems just as 
important to their survival as does bodily health. 

which seems necessary to real language. 
Of everything that makes a man the 
apes have something, but not enough. 

“As our knowledge and understanding 
of anthropoid life increases,” writes Pro- 
fessor Yerkes, “so also our thankfulness 
that we are men.” 

“Medicine” for Steel 

R ecent political discussions of the 
proposed tariff duty on manganese 
probably will result in increased public 
acquaintance with this important metal 
which has commanded less interest than 
it deserves. (Continued on page 147) 



Testing samples of sted with new magnetic appara- 
tus developed in the Westinghouse Research Labo- 
ratory. Manganese is essential for modern steel. 



How Much Do Y ou Know 
About Eyeglasses? 

T est your knowledge with 
these questions, chosen from 
hundreds asked by our readers. 
Answers are on page 153. 

1. Why do people have to 
wear eyeglasses? 

2. What is astigmatism? 

3. Why does an elderly per- 
son require two pairs of 
glasses, one for distance 
and one for reading? 

4. What is nearsightedness? 
5. What arc toric lenses and 
why are they any better 
than the plain flat lenses? 
6. How many hours a day can 
a person use the eyes with- 
out causing eyestrain? 

7. What is the best kind of 
reading light for a person 
who has to use glasses? 

8. What is the matter with 
eyes that arc farsighted? 

9. Is there any way to cure 
defective vision? 

10. Is a reading glass as good 
for reading fine type as 
magnifying eyeglasses? 
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The author with the skull of a horse that died more 
than lOO.ClOO years ago. found in a California oil 
field. Left: Covering an excavated dinosaur. 60 
feet long, with protective paper and plaster. 



Fossil Monsters 
I Have Hunted 



Indians were still roaming the western plains when the author of this article 
began his search for the remains of ancient life in America. In sixty years 
as a fossil hunter he has unearthed more than three hundred prehistoric rep- 
tiles, birds, mammals, and fishes. Many of the dinosaur monsters of the 
mnsenms are trophies of his pick, chisel, and dynamite. Now, at the age 
of eighty, he tells the unique story of his adventures and discoveries. 

By CHARLES H. STERNBERG 



T he warning whir-r-r of a rattle- 
snake led to the discovery of 
bones of the largest prehistoric 
creature ever found; the acci- 
dental stroke of a geologist’s 
pick into a slab of sandstone disclosed 
remains of the ancestor of all sea serpents; 
and the glint of the sun’s rays on a time- 
polished tooth revealed one of the first 
of the several forms of the horse. The 
skeletons of monster fishes, lizards, birds, 
and mammals of ages past are hidden in 
the rocks like gold, and the work of 
hunting them is always adventurous, 
often dangerous. The fossU hunter is 
forever lured by the fwssibility 
that in the next cliff he will find the 
skeleton of some monster never 
before seen. 

For more than sixty years of my 
eighty years of life I have been a 
hunter of big game that lived on 
earth three to five million years 
ago. I have dug up and preserved 
fossil life, from tiny gastropods 
less than an inch in diameter to 
dinosaurs seventy feet or more in 
length. I have found, entombed in- ' 
stone, a sea-dwelling reptile, an- 
cestor to whatever sea serpents 
may have lived since. I have 
discovered skeletons that be- 
longed to toothed birds of giant 
size, and to the various forms of 
ancient horse which roamed what 



is now the United States. I have carved 
out bones from the Red River of the 
North, in Canada, to the sandy shores of 
Mexico. 

Once I was walking along the rim of a 
cliff in the Bad Lands of Wyoming, when 
1 heard, seemingly at my feet, the deadly 
warning of a rattlesnake. I leaped to one 
side, slipped, fell, slid over the edge of the 
crag, and came to a sudden stop sitting 
dow’n on what apparently was a brown 
boulder, about ten feet from the top. 
The “boulder” was the shoulder bone 
of the largest dinosaur ever unearthed. 
It was nearly eighty feet long, sixteen 



feet high at the shoulders, and probably 
weighed fifty tons or more. Had it not 
been for the snake on the edge of the 
cliff, that monster reptile, probably five 
million years old, would have remained 
undiscovered. 

S UCH unexpected twists of fate make 
fossil hunting one of the most fas- 
cinating games in the world. Searching 
for prehistoric shells and other marine 
life on the one-time shore of a great ocean 
in Kansas, I dropped the geologist’s pick 
I was carry ing and the sharp point ac- 
cidentally struck a slab of sandstone, 
flaking off a chip a foot long and 
half as wide. Beneath, dark brown 
against the pale yellow sandstone, 
was the tooth-filled snout of a 
huge fish. Careful excavation 
revealed it to be a Portheus 
nwlossus, a prehistoric fish four- 
teen feet long, probably able to 
destroy any shark alive today. 

But finding prehistoric speci- 
mens is not aJl luck. The hunter 
must follow certain definite rules 
and, in the end, the man who 
looks over the most square feet 
of ground makes the most im- 
portant discoveries. The un- 
expected finds, however, arc the 
ones that stick in a fossil-hunter’s 
memory after the methodical 
labor is forgotten. 




Skull of « duck-billed dinosaur, found in Wyoming, ready for 
mounting. The creature, 30 to 45 feet long and IS to 20 feet tall, 
cut off branches with its beak and ground them with great molars. 




Dece^cbrr, 1929 



POPULAR SCIENCE MONTHLY 



S7 





An expert replacing lost bones in the huge skull 
of a dinosaur. The oriKinal bone projects at 
the right, and at the left is the rebuilt bone. 



The rirst rule to guide his search is the 
fact that the fossils are found only in 
outcroppings of sedimentary rock, such 
as sandstone and limestone, which were 
laid down in the ages in which the hunted 
specimens lived. The best specimens 
usually are discovered in sandstone, for 
the reason that these formations represent 
ancient shore conditions where life was 
plentiful and where the animals were 
buried rapidly. The United States 
(ieological Survey has covered virtually 
the whole country and its reports show 
just where outcroppings of the different 
strata of rock can be found. 

T he best hunting ground for fossils is 
in western states where sedimentary 
rocks are exposed and there is no grass. 
In his search, the hunter decides what 
sort of s(>ecimens he will look for and 
then studies the Geological Survey re- 
ports to see where exposed rocks repre- 
senting the age in which those specimens 
lived can be found. He decides upion one 
region and establishes a central camp from 
which he searches methodically. 

Sometimes the specimen he seeks is 
discovered right at the door of his tent, as 
was the case in one of my expeditions to 
Canatla. Walled in by rain in the valley 



Using a power drill to place a steel frame in the akull 
of a dinosaur preparatory to mounting the skeleton. 



finds a new hecatomb of prehistoric 
monsters, and perpetuates his name and 
fame with some new- species. For this 
work, financial remuneration is not large, 
the best price paid for a well-preser\'ed 
dinosaur skeleton being about $2,000, 
while the cost of getting it out is con- 
siderable. But there is as much adventure 
hunting fossils as there is in hunting 
living big game. The present animal life 
of the world is comparatively well known, 
while always, just ahead of the fossil 
hunter, is the probability of discovering 
some hitherto unknown monster. 

When a fossil is found the work of the 
discov'erer has just begun. More fragile 



Courtesy American Museum of Natural History 
A museum restoration of the terrible Brontosaurus, one of the enormous reptiles which lived in 
the western port of the United States thousands of years ago. It was 25 feet long and 12 feet tall. 



I F THE bones are large, as in the 
case of the duck-billed T rachodon , 
the stone is chipped aw'ay in some 
instances until the external surfaces 
of all the bones are revealed. No 
attempt is made to remove the 
stone from the interior of the body 
cavities, for as soon as these skele- 
tons are released from their pro- 
tective covering they break at a 
touch, and often crumble to fine 
dust at a breath of wind. 

A large skeleton is cut into sec- 
tions weighing from 1,000 to 4,000 
pounds each. A skeleton of a 
Triceratops, a three-horned dino- 
saur, may be divided into three or four 
sections, separated at points where bones 
join, so that w'hen removed from the 
stone at the museum, the skeleton may 
be fitted together accurately. 

E ach of the sections is cov'ered with 
dampened rice paper, after which 
strips of coarse burlap, dipped in flour 
paste or plaster of Paris, are w’rapped 
over the whole. These strips, three or 
four inches wide and from one to three 
feet long, are laid first in one direction and 
then in another to hold firmly and pro- 
tect the skeleton during transportation 
to the museum. 

The protected sections first are hauled 
to the main camp of the fossil hunter, 
where they are boxed in heavy, specially- 
designed containers. Railroad men han- 
dle these cases like glassware, and when 
they are finally rolled into the museum 
w’orkshops, whether they be in New 
York, Paris, or Berlin, the specimens are 
unpacked by highly-skilled workmen who 
place the great stone blocks in the order 
in which they are to be worked by the 
preparators. 

One of the most difficult jobs of ex- 
tracting a skeleton from stone that I ever 
encountered was tackled in Converse 
County, Wyoming, where, by a curious 
accident, I discovered an almost perfect 
specimen (Cotttinued on f>ate 139) 



of a river in Alberta, I bemoaned the 
fate which prevented me from search- 
ing for fossil duck-bills, belonging 
to the family of the huge herbiv- 
orous dinosaurs. Yet, after the 
rain had passed and I stepped from 
my tent, I saw' on the face of a near- 
by cliff, clear cut as with a knife, the 
complete and almost perfect skeleton 
of the great and terrible Tyraiuio- 
saitrus rex, king of all carnivorous 
dinosaurs. The rain had washed 
earth and some stone from the front 
of this wall, revealing the fifty-foot 
lizard, the terror of the jungles of its 
day on earth. 

Though, in general, paleontologists 
know about where to look for fos- 
silized remains, ever>' now and then 
some more adventurous fossil hunter 



than glass, buried in adamantine stone 
through which only a chisel can trace 
them, the bones, millions of years old, 
must be extricated as gently as a veteran 
smoker handles a meerschaum pipe. By 
patient chipping, frequently requiring 
weeks, the fossil hunter first traces the 
form of the buried creature through the 
cliff or ledge. This is a delicate task, the 
stone being removed in tiny chips and 
flakes no larger than a thumb-nail until 
the skeleton is etched in relief against the 
stone. Then, some three feet distance 
from the outermost bones, the rock is cut 
from the hillside or canyon wall. The 
cutting is driven beneath until the great 
natural sarcophagus is free except for 
small tongues of stone which hold it from 
slipping. 

Sometimes dynamite or gunpow- 
der is used in blasting away the 
rock. Under expert handling, the 
charges may be shot within a 
foot of the fragile bones without 
injuring them. \\Tiere the ma- 
terial surrounding the skeleton is 
broken sandstone, a coating of 
shellac is spread over the surface 
to keep the rock from disintegrating 
W'hile the work is being done. 




58 



POPULAR SCIENCE MONTHLY 



December, 1929 




Travis Hoke, Editor 
Raymond J. Brown, Managing Editor 
Arthur Wakeling, Home Workshop Editor 
Alfred P. Lane, Technical Editor 
EIdgar C. Wheeler, Associate Editor 
Israel Doskow, Art E^tor 
E. E. Free, Contributing Editor 

PablishRd Monthly by Popular Sci«nr« Publi«hin|; Company, 
Ine., 381 Fourth Avenoe, New YorkCiW. Si^e Copies Tweot^. 
five (^nta. In the United Stales an<f Its Poaaessions and in 
Canada, S2.50 the Year. In All Other Countriea, $3.00 the Year. 



Trivialities That Count 

T O THOSE not aware of the revolution that recently 
has been upsetting classical psychology, some of the 
goings-on of scientists who attended the International 
Psychological Congress at Yale University, described 
elsewhere in this issue, may seem trivial. What possible good 
can it be, for example, to know that an ape can be taught the 
difference between a blue and a red colored disk? Or that the 
drug hashish strangely distorts a man’s perception of an 
object's size? 

Perhaps one of the physical sciences furnishes an answer. 
There was a time when chemists — then called alchemists — 
imagined that fire, water, earth, and air were the elements of 
which all things were made. The ascent from that to modern 
chemistry has been the direct result of slow, patient accumula- 
tion of seemingly trivial facts. The minor but acute observa- 
tion that iron grew heavier instead of lighter when it rusted 
was enough to overthrow the old theor\’ of “phlogiston” — 
mythical gas supposed to rush from burning objects — and to 
lead to the discover}’ of oxygen. 

Psychology, baby of the sciences, has learned a trick or two 
from its older brothers. Its experimenters today, led by the 
new group of “behaviorists,” look with lessening favor upon 
the elegant theories and assumptions of a generation ago. 
Instead of hypotheses they want facts. Thus a leader of the 
behaviorists is reported to have dropped his own baby repeat- 
edly upon a bed from varying heights to study its actions. 

No human or animal mannerism is too trivial for a modern 
psychologist to observe. In some minor action, in the patient 
accumulation of many data of minor actions, may be found the 
key to a long-standing riddle of human thought. 

Soil Erosion Alarmists 

1 IKE most propagandists, professional viewers with alarm 
j over the so-called menace of soil erosion are weakening 
their case by overstatement. More than one hundred billion 
pounds of plant food are lost to the country’s soils every year 
by being washed away, says a recent announcement. The 
estimate is almost certainly far too large, but even were it 
exact the meaning would be less than is implied. This is like 
making the unquestionably true statement that more than ten 
billion cubic feet of air is ruined every year in the United 
States by being breathed. What of it? The real point is how 
much air is left. 

So with the soil. Extremely conservative calculations show 



the United States to possess at least three hundred trillion 
pounds of soil-contained plant food materials. Of that total 
the already overlarge estimates of losses by soil erosion equal 
less than four hundredths of one percent, which fact explodes 
the alarmist calculations like a pricked balloon. 

The rapidity with which soil is renewed by natural processes, 
the raw materials of rock being ground up by things like frost 
and earthworms and digested chemically through aid of soil, 
moisture, and weather, is still scientifically debatable. Per- 
haps the country’s soils are being depleted by wash or cropping 
faster than they are being restored; perhaps not. Nobody 
knows. Nor does anybody know with enough assurance to 
make calculations whether the chemical constituents of the 
soil wUl be necessary at all a century hence. It has been seri- 
ously suggested by competent engineers that agriculture mi^t 
do letter to use naturally foodless soils, like quartz sand, and 
to supply the needed food materials artificially. 

The washing away of soil may be a serious matter, undeni- 
ably, for the individual farmer whose fields are being damaged. 
There are a few counties, mostly in the southern states, where 
gullying and hillside scars amount to a community problem. 
.All this is not bard to stop. The only necessities are careful 
and competent farmers, plus a little public education. But 
this public education is precisely the thing which is not aided, 
in the long run, by failure to stick to the exact truth. 

Forward in Building 

R ECENT studies of city noises have shown that the familiar 
rat-tat-tat of pneumatic hammers that accompanies the 
building of a skyscraper is one of the most nerve-racking in 
existence. It is all the more objectionable because it is utterly 
needless. 

An article in this issue tells of the increasing use of silent 
welding methods to erect safe steel buildings. More than 
forty-five cities already have modified their building codes to 
take advantage of this modem method. Others cling to their 
antiquated codes. New York City is among the latter, because 
when welding was in its infancy fourteen years ago the city 
officials drafted a code that read, “Beams resting upon girders 
shall be securely riveted or bolted to the same,” and no one 
since has dared to modify it despite almost daily complaints 
to the Health Department about noise. 

All this is singularly reminiscent of the outcries at the close 
of the last century, when in some quarters it was suggested 
that pins might not be the best way to fasten trusses together. 
It took a long time to convince the old-timers that rivets made 
trusses stiffer than pins. How long will it be before some 
of our cities awaken to the fact that another step forward has 
been made? 

They Are Saying — 

“.After eighty-six years in many lands and among nearly all 
races I came across only one woman who stammered.” — 
Major T. H. Hill, British surgeon. 

“We carefully dye our clothes so they won’t show the dirt 
and count ourselves clean because shirt and collar are fresh 
from the laundry.” — Dr. C. W. Salecby, Chairman of the 
Sunlight League. 

“Sun spots caused the remarkably warm and dry fall weather 
in Western Europe this year.” — Henri Memery, director of 
Talence Observatory, France. 

“In former times, competition and war were necessary for 
the securing of food, which could only be obtained by the vic- 
tors. Now, owing to the mastery of natural forces which sci- 
ence is beginning to give, there would be more comfort and 
happiness for all if all devoted themselves to the conquest of 
Nature rather than of each other.” — Bertrand Russell, English 
philosopher. 

“Because of modem smoke conditions, our cities are liter- 
ally going through the dark ages.” — Dr. Shirley W. Wynne, 
Health Commissioner, New York City. 

“Posture is an almost infallible index to character. A person’s 
salient characteristics can be discerned from the way he holds 
himself. — Professor William H. Blake, Teachers College, Co- 
lumbia University. 

“History proves that the nation that first takes hold and 
makes best use of any new development in transportation 
further advances its prosperity and importance.” — Paul W. 
Litchfield, President, Goodyear Tire and Rubber Company. 




December, 1929 



POPULAR SCIENCE MONTHLY 



59 




Suction Pipe ‘‘Stevedores” Unload Copra Cargoes 




AT THE waterfront in the harbor 
of Portland, Ore., stands one of 
/-% the largest plants in the United 
States for the extraction of oil 
from copra, the dried meat of coconuts. 
Large steel freighters tie up at its dock, 
and their valuable cargoes of copra from 
Manila, Cebu, or Singapore are unloaded 
in the shortest possible time through an 
ingenious system of pneumatic tubes 
which operate like a vacuum cleaner. 

W'hen the vessel docks, the receiving 
ends of two ten-inch pliable steel tubes 
are dt'opped into the hold where some 
1,500 tons of dried coconut meat have 
been loosely dumped. Electrically driven 
machinery in an iron building on 
the dock is set at work, and the 
cargo is sucked up at the rate of 
about forty tons an hour and blown 
by escaping air to storage tanks in 
the building. 

From there it goes by worm con- 
veyors to the first set of grinders, 
which break it into bits that look 
like barley, and is 
dropped into a jack- 
eted steel tank. There 
the mass is stirred 4 

while being subjected V ^ 

to 165 degrees of steam 
heat. It then passes 
into a battery of rotary’ 
expellers, somewhat 
like huge kitchen meat 
grinders. Here the oil 
first begins to flow 
from the pressed copra. 

The oil is only partly 
extracted at this stage, 
how’ever, and the meat 
is passed on to another 
jacketed tank to be 
subjected to 185 de- 
grees of heat Finally, 
it IS placed in hydraulic ptuit at the right. 



presses, whose pressure of 
5,000 pounds to the square 
inch brings out the re- 
mainder of the oil. 

The oil is then forced 
by pressure through filters 
of heavy cloth and, after 
a treatment for elimina- 
tion of fatty acids, is ready 
for commercial distribu- 
tion. The fibrous portion 
remains as a cake and is 



at Portland, Ore., discharging itt cargo of copra into the 
Above: Pneumatic tubes through which the copra is sucked 



Filipinos with their curious ox sled, 
transporting copra from the drying 
groves to a native village for shipment. 

used by millers in prepared foods 
for livestock. 

Copra is produced by break- 
ing up the coconut kernel and 
drying the pieces in 
the sun. In this form 
the product is exported 
and later undergoes the 
processes which con- 
vert it into coconut oil 
and coco-stearin, the 
solid portion used in 
the manufacture of 
candles. The coconut 
oil is useful in the 
manufacture of marine 
soap that will form a 
lather with sea water. 
It is estimated that 
1,000 full-sized nuts 
will yield upwards of 
500 pounds of copra, 
from which about 
oii.«xtracting twenty-fivc gallons of 

from the hold. oil are obtained. 



t material 
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New Hot Water Bag Saves 
the Skin from Bums 

A HOT water bottle designed to 
protect the tender surface of 
the user’s skin from burns, even 
when scalding water is used, has 
been invented by an Akron, O., 
manufacturer. This combination 
of intense heat and painless appli- 
cation is made possible, it is said, 
by the fact that the outer surface 
of the bag is studded with nearly 
2,000 “thermo-nubs,” little knobs 
of rubber like those on a rubber 
massage brush. These prevent 
the actual surface of the bottle 
from touching the skin, and they 
also permit air to circulate between 
the skin and the bottle. This air is 
heated by the bottle; and so dr>-, 
hot air is produced. 

Hot air, because it brings about 
the rapid opening of the pores es- 
sential in reducing pain, has been 
regarded by many physicians as 
ideal in healing cases of rheuma- 
tism, sciatica, indammation, and 
similar ailments. Moreover, the 
skin is less susceptible to burns by 
heated air than by heated water. 

It is, then, in its production of in- 
tense healing heat that the advan- 
tage claimed for this new type of 
bottle lies. And because there is no 
need to insert a towel between the 
bottle and the skin, the makers say, 
the maximum benefit may be de- 
rived by the user. The photograph shows 
the new bottle applied to the shoulder. 



Locomotive, in Endurance 
Run, Sets Record 

A LOCOMOTIVE recently broke an 
endurance record as remarkable, in 
its way, as any airplane mark thus far 
set. When Engine No. 4113, of the 
St. Louis-San Francisco Railway, rolled 
into Kansas City, Mo., from Birmingham, 
Alabama, the other day, it had covered 
5,144 miles without having its fire drawn. 
It had eclipsed the old record of 3,500 
miles, covered during a twenty-day pe- 
riod of continuous running between Kan- 
sas City and Birmingham. 



Penny-in-Slot Doorbell 
Keeps Hawkers Away 

A t last tramps, hawkers, and other 
nuisances may be discouraged from 
annoying the housewife. A Dutch in- 
ventor has devised an inexpensive device 
that will fit any doorbell and cause it to 
ring only when a penny is dropped into 
the slot. Visitors, errand boys, and others 
who have legitimate business at a house 
will not be out of jxicket, however, for 
they may receive their coin back as soon 
as the door is opened to them. 



High Seat for Customers 
Aids the Shoe Salesman 

U SU.ALLY it is the comfort of the cus- 
tomer that inventors of efficiency 
devices for stores attempt to safeguard. 
But one such device that caters to the 
comfort of the salesman is a new type of 
seat, designed to eliminate the strain on 
the backs of shoe salesmen, and recently 
installed in many shoe shops in Germany. 



The customer sits on a high, comfort- 
able chair to which is attached an exten- 
sion board that serves as a foot rest for 
fittings. A ledge beneath the extension, 
a few inches from the floor, forms a con- 
venient rest for the shoe box. The clerk 
may also place one foot upon it, for 
an “easy” position during fittings. 



Bandaging with Silver 

B .\NDAGES made of silver, instead of 
cotton, apparently have the power 
of healing surgical wounds, according to 
Dr. P. Maritsch, of Vienna University, 
Austria. The silver, applied in the form 
of a thin leaf, he reports, seems to have 
a marked antiseptic value. 



Radio May Trace Mystery 
of Bird Migration 
HERE do the chimney swifts spend 
the winter after flying south and 
disappearing in the region of the Gulf of 
Mexico? How many stops does the 
scarlet tanager make on its long semi- 
annual flight from Canada to Peru and 
the nighthawk on its weary trek from the 
Yukon to the Argentine, and where are 
their favorite “rest stations”? 

These and many other mysteries of 
bird migration which have puzzled scien- 
tists for years may at last be solved with 
the aid of radio. A beginning with thii 
new method of investigation was made 
the other day by an ornithologist in 
charge of a bird-banding station in East 
Prussia, Germany. After attaching num- 
bered bands- to the legs of a number of 
storks, the investigator broadcast a re- 
quest to European bird lovers for infor- 
mation regarding the birds. Soon reports 
started to come in from members of the 
radio audience. These showed that, five 
days after their release, the storks had i 
been seen in the Carpathian moun- 
tains in Czecho-Slovakia. A couple 
of weeks later they were observed ; 
near Messini, in southwestern 
Greece, having flown about 1,250 
miles in that period. 



Dashboard Spray Puts 
Out Cigarette Butts 

G OVERNMENT experts report 
that twenty percent of the 
$50,000,000 annual loss in forest 
fires in the United States is due to 
the carelessness of smokers, and 
that most roadside fires are caused 
by passing motorists who toss out 
burning cigarette or cigar stubs. 

A new auto dashboard device for 
extinguishing “smokes,” pictured 
below, permits motorists to throw 
away their stubs without starting 
destructive fires. Pressure on a 
small plunger at the side of the 
bowl of the little device squirts 
water over the end of a cigar or 
cigarette held above it, extinguish- 
ing the fire. The stub then can be 
thrown outside the car or placed 
in a tray attached to the device. 

.\nother model of the invention 
is designed for the use of hikers or 
campers. Attached to the belt, it 
provides a 
sure method 
of extinguishing cig- 
arettes when walk- 
ing through woods. 



Presaing a plunger at the tide of the 
receptacle sprays water on the cigarette. 



No need for the salesman to stoop over while fitting a shoe 
on the foot of a customer seated in this new high chair. 
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Huge “Elephant Ear’’ Leaf 
Is 47 Inches Long 

E LEPHANT’S” EARS are not the 
exclusive property of elephants but 
are grown also, as leaves, on shrubs re- 
lated to the calla lily. These huge leaves 
are a bright green and, when broken, give 
out a sticky, white milk. They are often 
more than a yard long; the one being 
measured below, grown in California, is 
forty-seven inches long and thirty-one 
inches wide. It is said to be the largest in 
.\merica. 

The plant which produces these giant 
leaves is called the taro. It is a sub- 
tropical plant, native to Hawaii and the 
Fiji Islands, but is sometimes found in 
California, Japan, and the West Indies. 
Its large, starchy roots are edible and 



Service Set Clamps to 
the Card Table 



C ARD tables are saved from being 
marred by stains from w'et 
drinking glasses and burns from 
cigarettes by a bridge service set re- 
cently placed on the market. 

The set consists of a drinking glass 
holder, an ash tray, and a clamp for 
holding the shuffled deck of cards 
made in the form of an arrow point- 
ing to the next dealer. It is made of a 
resin composition trimmed with 
nickel, and may be clamped to each 
of the four corners of any table. The de- 
vice not only protects the card table from 
stains and bums, but prevents drinking 
glasses from being knocked to the 6oor 
and gives the players more “elbow room.” 



Said to be the largest “ear” in America, this leaf of 
the taro plant is forty-seven by thirty-one inches. 

nutritious. In Japan the tuber is eaten as 
Americans eat potatoes. In Hawaii the 
root is pounded to a paste and allowed 
to ferment, in w’hich form it is eaten 
as the famous Hawaiian “poi.” 



The convenient new service set clamped to a 
card table. A pointer indicates the next dealer. 



Young Geologist Unearths 
Bones of Ancient Whale 

I N THE collection of rare fossils at the 
Smithsonian Institution, at Washing- 
ton, D. C., are the petrified skull and 
bones of a whale which scientists say are 
at least 3,000,000. and perhaps 8,000,000. 
years old, probably the most ancient re- 
mains of their kind found in America. 

The skeleton was discovered at Prince 
Frederick, Md., not long ago, by America’s 
youngest geologist, William L. Jones, of 
Baltimore, a seventeen-year-old member 
of a Johns Hopkins geological survey 
party. It took five days’ digging to un- 
earth the huge bones. The skull alone is 
seven feet long and it is estimated the 
entire monster measured thirty-six feet. 



Round Playing Cards 
Are the Latest 

R ound playing cards have re- 
cently made their appearance in 
England. According to the designer 
of the new pasteboards, their shape 
facilitates shuffling and dealing. Six 
sets of spots and numerals are dis- 
tributed around the edge of each 
card, so that the suits and numbers 
may be read easily regardless of the 
cards’ position in the hand. On ac- 
count of the greater width, which 
makes it almost impossible to hide 
the cards in the palm of the hand, 
and the absence of corners, it also 
should prove an effective weapon 
against cheating. 

Circular playing cards, though a 
novelty to modern card players, are 
not exactly new; the Persians and 
Hindus used round cards in their 
games centuries ago. In Europe, 
how’ever, w’here card playing was in- 
troduced in the Middle Ages, the 
counters were oblong and about the 
same size as those used today. 



Puppet “Slaves” Found 
in Graves of Egyptians 

S L.AVES” to do their work in the 
hereafter were buried with the 
Egyptians of about 2000 b.c. A collec- 
tion of these substitute workers, or 
“ushebtis.” were recently placed on ex- 
hibition in the Eg>'ptian Hall of the Field 
Museum of Natural History, in Chicago. 
They arc small portrait statues of the de- 
parted, in mummy form, executed in 
painted wood, clay, glazed earthenware, 
terra cotta, and painted limestone. They 
had the additional function of serving as a 
home for the souls of their dead m^els. 

The earliest conception of heaven 
among the Egyptians, who since the Stone 
Age engaged chiefly in agriculture, was a 
farmer’s paradise, where grain grow’n by 
the souls of the dead would reach a height 
of twelve feet. Later, under the influence 
of priestcraft, this conception changed to 
one of a lazy man’s paradise where all 
necessary toU was to be done by magic 
substitute laborers. The ushebtis were 
placed in small coflins of their own. 



Motor Buses Replace Last 
of Vermont Trolleys 

W ITH appropriate obsequies that in- 
cluded burning a crape-covered 
street car and playing Chopin’s funeral 
march, V'erraont recently abandoned the 
trolley car as a means of transportation. 
The last line in operation, betw'een 
Burlington and Essex Junction, a distance 
of sixteen miles, is now closed, leaving the 
state without a single trolley track that is 
used. Motor buses have taken the place 
of the once popular electric cars. 

Curiously enough, it was in \'ermont 
that the world’s first experiments in con- 
nection with the application of electric 
energy to transpiortation were made. 
These were conducted at Brandon in 1835, 
when Thomas Davenport made a 
number of models of railway motor 
cars operated by batteries. Other 
experiments along the same line were 
made, but it was not until after the 
electric dynamo had been perfected 
that practical results were achieved. 

Numerous attempts to apply the 
motor and dynamo to traction pur- 
poses were made between 1870 and 
1880. The first overhead system was 
built in Kansas City, Mo., in 1884, 
and the first electrical street car line 
to replace horse cars was started in 
Baltimore, Md., in 1885. A success- 
ful eleven-mile trolley system was in- 
stalled at Richmond, Va.,in 1888. and 
by 1890 nearly 150 .American cities 
had electric lines in operation. 
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New Utah Highway Pierces Canyon Cliffs 



One of six galleries cut from the tunnel through the wall 
of Bryce Canyon to afford tourists an occasional view. 



Interior of the highv. aj 
tunnel, nearing com- 
pletion. It is a milt 
and one eighth long; 
with paved roadway. 



The dotted line in the 
photograph at left in- 
dicates the course of 
the tunnel through the 
cliffs. At its highest 
point it is 4.000 feet 
above the canyon bed. 



A REM.-VRK.ABLE new section of the 
Pan-American Highway, which 
eventually will connect Alaska and South 
America, is being opened in Utah. 
Through the “bad lands” of the south- 
western part of the state, the roadway 
stretches for nearly twenty-five miles, in 
one place burrowing for a mile and one 
eighth through the solid rock of a moun- 
tain chain. This tunnel is said to be the 
longest tube for the exclusive use of auto- 



mobile traffic ever constructed outside of 
a city. 

The new short-cut route clips more than 
sixty miles from the traveling distance 
between Zion National Park and Mt. 
Carmel for overland tourists. It is eighty- 
five miles long, compared with the old 
road distance of 149 miles. 

\t six places in the course of the tun- 
nel. galleries lead out to the precipitous 
wall of Bryce Canyon, whose course the 



tunnel roughly follows. From these van- 
tage points, travelers may view the white 
and vermilion cliffs at the other side of 
the canyon. 

.At its highest point, the tunnel passes 
through a mountain four thousand feet 
above the bed of the canyon. The under- 
ground highway is hard-surfaced through- 
out, so that tourists may speed from gal- 
lery to gallery with all the comfort of 
riding on a city boulevard. 



Rattlers’ Den Dynamited, 
but Snakes Survive 

A RATTLESNAKES’ lair that con- 
tinues to be inhabited by scores of 
reptiles, despite the fact that it has been 
dynamited several times, was found some 
weeks ago near Wheeler Park, Nevada, 
by E. Raymond Hall, curator of mammals 
in the University of California Museum 
of Vertebrate Zoology. In proof of the 
existence of the den and in confirmation 
of hitherto unsubstantiated stories that 
rattlers live in colonies, the scientist re- 
turned to Berkeley, Calif., with twenty- 
five snakes he and an assistant had shot. 

Before starting for the lair Hall was 
told by the county game warden that 
only a couple of days before 149 snakes 
had been killed there. This wholesale 
destruction apparently had made little 
impression on the reptiles, for when the 
hunters arrived at the den, Hall reported, 
they found fifty of them. 

The lair, a sunken place at the end of 
a butte about 250 yards from the Pike’s 
Peak Highway, was discovered five years 
ago by sheep ranchers. Since then, the 
hole has been blasted repeatedly with 
large charges of dynamite, and con- 
certed rifle and shotgun attacks have been 
made on the snakes each spring and fall 
by residents of the near-by town of Ely, 
but to no avail. Scores of the creatures 
appear to survive in some subterranean 
home in the rocks of which the den is 
evidently the only accessible portion. 



Outboard Motor Boat 



Soars above the Waves 




T he novel spectacle of an outboard 
motor boat leaping from the water 
and soaring on wings through the air like 
a flying fish was witnessed at Auburn- 
dale, Fla. , the other day. Speeding up the 
motor of his specially equipped Sea Horse 
at a terrific rate, Harrison Fraser, one of 
•America’s greatest outboard pilots and 
speed demons, accomplished that feat. 
The Sea Horse is equipped with small air- 
plane wings arranged in tandem and an 
upturned tail, to assist her in prolonging 
the short flights which her momentum 



initiates. Thus she is enabled to skim 
over the waves in a series of long leaps. 
The speed craft is driven over the water 
by a two-cylinder, sixteen-horsepower 
outboard motor. 

Fraser is not, however, the first to try 
equipping a motor boat with wings. A 
little over two years ago, the Sea Flea, in 
a trial off the coast of France, took off 
from the water at a speed of sixty miles an 
hour and hopped clear of the waves, its 
nine-foot wings carrying 
it through the air sixty- 
five feet at each jump 
(P.S.M., July ’26, p. 42). 




water during ■ trial at Aubumdale, Florida. 
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Cable Layinff Machine Bores under Street 

I ree I" ireprooi Lumber ^ 





The piston, pushed forward, makes a hole 
through which it pulls the cable on return trip. 



Intelligence No Guide to 
Manual Skill, Tests Show 

A BOY who falters in reciting Lincoln’s 
Gettysburg Address and is in the 
dark as to when to use “who” or “whom” 
may surpass his smarter brother in con- 
structing a kite or hxing a toy engine. 

That, in substance, is the conclusion of 
Dr. Frieda A. Kiefer, a psychologist of 
Watertown, Mass., who tested the man- 
ual dexterity of two groups of children, 
ranging in age from eight to twelve years, 
the other day. One group consisted of 
ninety-five boys and girls of superior in- 
telligence; the other of ninety-seven 
children of normal mentality. 

In none of the experiments did the bril- 
liant youngsters exceed those of average 
intelligence in manual skill. The tests 
were designed to bring out various types 
of physical ability. Strength of grip was 
measured with a galvanometer. The 
rapidity with which a child could tap a 
telegraph key was determined with a 
Morse instrument. Steadiness of the 
hand w'as measured with electrical de- 
vices, and ability to control the hand w*as 
demonstrated with a stick which had to be 
moved a certain distance along a rod and 
stopped repeatedly at the same place. 



B y INJECTING into living trees a 
new fire-resisting mineral “soup,” 
experts at the College of Forestry at 
Tharandt, Germany, have produced lum- 
ber that is said to be strongly resistant to 
flames. The fireproofing process consists 
of feeding a thin solution of chemicals to 
the tree through holes bored in the trunks 
close to the ground. As the sap rises, the 
solution rises with it and gradually 
spreads to all parts of the tree, “mineral- 
izing” and fireproofing it without inter- 
fering with its growth. The solution used 
is formed of compounds of silicon and 
fluorine and other chemicals. 

It has been pointed out that forest fires 
such as destroyed many valuable tracts of 
timber in various parts of the country' 
during last summer’s drought may be 
materially lessened and ultimately, per- 
haps, prevented entirely by this scheme. 

Successful experiments to produce col- 
ored woods, carried on in Maine for some 
time (P.S.M., Aug. ’29, p. 69), employ a 
similar process. Dye solutions are in- 
jected into the trunks of the trees and 
rise with the sap, coloring the wood. 



African Rivers May Hold 
Fortune in Ivory 

T he great rivers of Africa must be 
mines abounding in a wealth of an- 
cient ivory, if a new theory explaining the 
mysterious disappiearance of dead ele- 
phants, advanced recently by Sir William 
Gowers, governor of the British colony of 
Uganda, proves correct. 

Where do elephants go when they die? 
Naturalists and explorers for years have 
tried to find the answer. According to 
legend, the dying pachyderms drag them- 
selves to some remote elephant cemetery. 
Such a place, however, has never been 
found, and neither have the majority of 
the 2,000 wild African elephants which, 
it is estimated, die each year. Sir Wil- 
liam’s theory is that the animals, when 
old, go to the nearest river to drink, 
and that most of them drown there. 



Six- Wheel Army Truck Speeds Cross Country 



A NEW six-wheeled army 
xVxeconnaissance truck that 
needs no antiskid chains to as- 
sist it up steep inclines, over 
sand dunes, and through the 
roughest terrain was tested re- 
cently in the vicinity of 
London, England, by the 
British army. It proved its 
ability to cover exceptionally 
rugg^ territory in faster time 
than even the highly efficient 
trucks now in use. The double 
set of wheels at the rear afford 
extra tractive power. In ad- 
dition, the rear wheels are 
mounted in such a way that 
they can adjust themselves automatically 
to inequalities in the surface of ground 
over which they roll. This latest model 
is expected to prove particularly useful 
for service in sandy regions, or over the 
soft ground of swampy districts. 



The flexible mountiriK of this army truck’s rear 
wheels gives it maximum traction over rough ground. 



Workmen furnishing the pressure to oper- 
ate the hydraulic ram. shown at the right. 

U NSIGHTLY, torn-up streets, with 
their prolonged inconvenience to 
pedestrians and vehicular traffic, are elim- 
inated by a new cable-laying machine 
recently tried out in Berlin. Germany. 
The device is designed to lay undergroun<l 
telephone and electric cables and gas and 
water pipes without tearing up the pave- 
ment. \ hole at each side of the street is 
all that is necessary. 

The apparatus consists of a hydraulic 
ram and a long piston. The ram, placed 
in one hole, forces the piston horizontally 
through the earth underneath the street. 
When the piston breaks through into the 
hole at the other side, toward which it is 
aimed, the cable is fastened to it. The 
machine is then put into reverse, pulling 
the cable through the hole made by the 
piston. The pressure for the ram is gen- 
erated by four men operating handles 
like those of a railway hand car. 

In tests, the device is said to have 
“laid” a cable in five hours, the traffic on 
the roadway above going on unin- 
terrupted in the meantime. 
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Testing the Strength of a Stage Whisper 



Electroscope Finds Lost 
Tube of Radium 





H OW loud should a stage whisper be? 

A device 'recently displayed in the 
Museums of the PeacefiJ Arts, in New 
York City, attempts to give an answer by 
actual tests. A whisper that will carry to 
the back rows of an empty theater may 
be much too soft to be heard so far when 
the theater is full, for the audience acts 
as a sound-absorbing medium. The new 
instrument is designed to help directors 
in their difficult task of gaging just the 
right strength for the actors’ whispiers. 
It is a long and narrow box containing 
two corridors, one of bare wood to dupli- 
cate conditions in an empty theater, the 
other fitted with sound-absorbing mate- 
rial to represent a full “house.” 

The actor speaks at one end of the box. 
the auditor sits at the other. A door at 



W HEN a small brass tube of radium* 
valued at $4,000, disappeared from 
a Los Angeles hospital recently, experts 
who were put on its trail borrowed an 
electroscope from the California Institute 
of Technology to help them find it. The 
electroscope consists of two hairlike 
quartz fibers wrapped with platinum in a 
container under a high pressure and 
charged with electricity from a dry cell. 
The emanations from radium discharge 
an electroscope and allow the fibers to 
come together. 

The search began in the room where* 
the radium was last seen. There the 
electroscope’s fibers wavered slightly. 
The lost mineral’s route was trac^ 
through the hospital and the grounds to the 
incinerator. But it had left the incinera- 
tor. .\pparcntly it had gone to the city 
dump, so the tracers went there. At the 
dump the fibers of the electroscope drew 
together, and the radium 
was found. 



the end of each corridor per- 
mits first one and then the 
other to be used. Thus the 
difference between an un- 
hampcre<i whisper and a 
sound-proofed one may be 
tested on a small scale. 

The results gleaned from 
experiments with this in- 
strument should furnish 
directors with a clue as to 
the results that they may 
expect under different con- 
ditions in the theater, and 
should greatly assist them 
in giving instructions to 
their actors. 



Cathedral Windows Restored by “Shaving” 



The "radium detectives" with the electroecope 
that helped them trail the precious subetance. 



S HAVING chemical “whiskers” from 
cathedral windows by means of ordi- 
nary safety razors is the unusual method 
recently adopted to restore stained glass 
panes in England. Not long ago, Dr. 
Alexander Scott, of the British Museum, 
examined the windows of Wells Cathe- 
dral. in Somerset, and found that sulphuric 



acid fumes from gas lamps used for illu- 
mination, combined with dust from the 
stone with which the building is paved, 
had encrusted the glass. After a series of 
chemical and microscopic tests it was de- 
cided that the priceless windows could 
best be restored to their original beauty 
by shaving off the deposits. 



Used Auto Engine Oil Reelaimed in Tests 




I NVESTIGATORS of the United States 
Bureau of Standards, at Washington, 
D. C., have a new method of 
reclaiming used oil drained 
from automobile crank 
cases.The apparatus consists 
of a still, a condenser, and 
a vacuum pump connected 
to a series of containers in 
which various grades of oil 
are separated. If the new 
method proves as successful 
on a large scale as the tests 
are said to have been, an 
important saving in lubri- 
cating oil, 415,000,000 gal- 
lons of which is used in the 
United States in one year, 
mav be effected. 



Dr. Winslow H. Herschel, of the U. S. Bureau of Standards, with 

the apparatus deviled to reclaim old automobile lubricatinK oil. 



Tribe Has Language That 
Cannot Be Written 

A PEOPLE whose language cannot be 
written live in the Fergansk region 
of Soviet Russia, a Russian scientist re- 
cently reported to the Soviet govern- 
ment. They are the Doungans, who to 
this day possess no written language, 
although the art of writing was originated 
thousands of years ago, surviving ex- 
amples dating as far back as 4700 b.c. 

The Doungans originally were a 
Chinese tribe which, about one hundred 
years ago, moved to Russia. Their 
language, based on Chinese dialects, ab- 
sorbed Russian, Arabic, Turkish, and 
other words and idioms. The fact that 
they are Moslems, whose sacred book is 
the Arabic Koran, is responsible for the 
inclusion of Arabic usages. 

Philologists have tried to transcribe 
the Doungan speech, but failed because 
some of the sounds are sung in tones of 
definite musical pitch, for which neither 
the Russian, Arabic, or other alphabets 
offer a form of expression. Picture writ- 
ing of the Chinese fell short because it 
could not express the Russian and Arabic 

parts of the Doungan language. 
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Steamer Sights Swan in Qld Auto Engine Runs Portable Hay Baler 
Transatlantic Flight ® •' 




A “LONE eagle” of the swan family 
was seen some weeks ago in mid- 
Atlantic by the passengers and crew of 
the steamship Homeric. The big snow- 
white, orange-beaked bird made a striking 
picture against the sky as it flew about 
100 feet above the sea toward Europe. 

The swan, like the ship, was about 
1,000 miles from the nearest land, but it 
appeared untired and did not seek refuge 
aboard the liner. Though swans are mi- 
gratory birds and travel south in winter, 
they are rarely if ever seen over the ocean. 
A peculiarity of the birds is that, though 
they frequent fresh water in summer, 
they are often found at the seaside in 
warmer climates during the winter. 



Indoor Hopscotch Game 
Played with Marbles 

T he age-old childhood game of hop- 
scotch can be played indoors with a 
new toy manufactured by a Lindstrom, 
Minn., company. The hopscotch toy 
consists of a base to which is hinged a 
“springboard” with five holes in a row 
to accommodate a marble that does the 
hopping. The object of the game is to 



A PORTABLE hay baler that will pick 
up the hay from the windrows and 
turn out the bales in the field with a 
minimum amount of labor has proved 
practical, according to its designer, Arba 
Brutus, of Pine Village, Ind. On the hay 
baler frame he has mounted an old Ford 
engine, with a governor and an oversize 
radiator. The engine operates the baler,, 



and a loader attached to the rear picks 
up the hay. 

Only three “hands” are required to 
work the machine, as pictured above. 
One man drives the tractor that pulls the 
entire outfit; one feeds the hay into the 
baler; and a boy ties the bales with wire. 
The speed of the outfit is limited only by 
the capacity of the baler. 



New Evidence That Sunlight Is Electric 








N ew proof that sunlight is an electrical 
phenomenon comes as a result of 
recently announced determinations of the 
speed of electromagnetic waves and of 
the speed of light, declares Dr. 
Harvey L. Curtis, physicist of 
the United States Bureau of 
^ Standards. 

It has long been known that 
V k both electricity and light travel 

at about the same speed — 
•roughly, 186,000 miles, or a 
distance more than seven times 
around the earth, in a second. 
Exact comparisons w'ere lack- 
ing. Then, in 1907, Professor 
E. B. Rosa and Dr. N. E. 
Dorsey, of the Bureau of Stand- 
ards, found that there was an 
apparent discrepancy between 



the speed of light and that of electricity 
of only three parts in 10,000 — an agree- 
ment too close to suggest coincidence. 

Six years later, F. E. Smith at the 
National Physical Laboratory in London 
pointed out a slight error in electrical 
units employed for these calculations. He 
obtained a revised figure for the speed of 
electromagnetic w'aves that two German 
physicists confirmed in 1921 within an 
accuracy of one part in 100,000. 

Their figure for the speed of electricity 
was 186,282 miles a second. Recently 
Prof. A. A. Michelson, head of the 
University of Chicago’s physics depart- 
ment, redetermined the speed of light 
as 186,285 miles a second. So close is this 
agreement with electricity that Dr. Curtis 
now declares it an “important confirma- 
tion” of the electric nature of light. 



Novel Taxicab Has Sliding Door Entrance 



Indoor hopscotch. It takes practice to make 
the marble hop from hole to hole on the board. 

jump the marble from one hole to an- 
other, using the springboard, the winner 
being the player who reaches the fifth 
hole first. The first four holes are blocked 
on the underside, while the fifth is open 
to allow the marble to drop into a corres- 
ponding hole in the baseboard and end 
the “round.” Chained to the baseboard 
at its free end, the springboard has only 
a limited arc. 



Quake Relieves Drought 

AN EARTHQUAKE which caused 
J\. thousands of dollars damage at 
Attica, N. Y., recently supplied the towm 
with a much-needed supply of drinking 
water. It opened some underground 
streams, which soon filled two reservoirs 
that had been virtually emptied during 
the protracted summer drought. 




A FLEET of two-seater taxicabs of a 
new and unusual design is soon, it 
is reported, to invade the streets of 
London, England. They are the inven- 



The new taxi. Its 
sliding front door is 
within arm's reach of 
the driver of the cab. 



tion of William Gowan, of Cape Town, 
South Africa. 

The novel feature of the new cab is its 
substitution of a sliding panel for the 
usual door that 
opens outwards. 
This panel, placed 
in the front of the 
passenger compart- 
ment, may be op- 
erated by the driver 
without leaving bis 
seat, or by the pas- 
senger. An oval 
window takes the 
place of the cus- 
tomary side door 
entrance, and a 
handgrip fastened to 
the side of the body 
lends assistance to 
passengers entering 
the cab. 



66 



POPULAR SCIENCE MONTHLY 



December, 1929 



Build 35-Foot Model to Test Ocean Landing Field 





F loating serenely on the high 
waves of the Atlantic between 
New York and Bermuda, an island 
of steel is expected soon to provide 
seagoing airplanes with an ocean 
landing field. Supported by a veri- 
table forest of air buoys laid out in 
orderly rows, the world’s first ocean 
airdrome, 1.200 feet long and 200 
feet wide, will rise eighty feet above 
sea level. 

A working model thirty-five feet 
long, constructed under the direc- 
tion of Edward R. Armstrong, of 
Holly Oak, Del., designer of the 
seadrome (P. S. il.. May '29, p. 20), 
will be given its trial test in choppy 
water at Cambridge, Md., shortly. 
Should the test prove successful, a 
full-sized seadrome will be built along 
the same lines. Not even the wildest of 
storms should be able to harm the struc- 
ture, the inventor says. Sturdy steel bars 
run from buoy to buoy, connecting the 
row’s both lengthwise and across, and 
insure absolute rigidity to the framework. 



while steel cables, in pairs, set at 
a diagonal slant, form a network 
that fastens the landing surface 
to the buoys. 

The artificial island is planned 
as the first of a string of eight, 
stretching to the .\zores. 



L«ft: Workmen con- 

structing the thirty-Ave- 
foot working model of 
the Armstrong seadrome 
designed for tests in 
clwppy wsters at Cam- 
bridge. Md. Below: The 
inventor, Edward R. 
Armstrong, pointing to 
one of the air buoys 
which support the held. 



Signs of Life at Chicago 
600 Million Years Ago 

F ossilized animals and plants found 
in rocks from the site of what is now 
Chicago give evidence of the existence of 
a low order of life in that region 600,000,- 
000 years ago, according to Associate 
Curator Henry W. Nichols, of the De- 
partment of Geology at the Field Museum 
of Natural History, Chicago, 111. The 
rocks of a still more ancient era are 
deeply buried in the vicinity of Chicago, 
and their records are obscure and difficult 
to interpret, he says. 

“The geological history of Chicago,” 
adds Curator Nichols, “has been peace- 
ful and uneventful to a degree only occa- 
sionally encountered. There have been 
no volcanic eruptions, no formation and 
destruction of mountains, and, in short, 
no geological forces have here acted with 
that vigor, common elsewhere, which has 
left traces in broken, folded, and con- 
torted rocks.” 

Though the site of the city has been 
many times submerged by the sea and 
has emerged again, such processes have 
been slow’ and orderly, so that the rocks 
under the city still He nearly as horizontal 
as when they w’ere deposited. 

“The changes of level which have ad- 
mitted and driven back the sea have not 
been great,” Curator Nichols continues. 
“Only once has the region stood at any 
great elevation, and at no time have the 
submerging seas attained any great 
depths. Even at the present day a depres- 
sion in the land levels of only 600 feet 
would again submerge Chicago.” 



Machine Teaches Dancers the “Splits” 



John Hodgdoo. Long Beach, Calif., inventor, with hii model of a strange flying machine that com- 
bines a tri-motored monoplane with a dirigible. The enveloi>e. above the wings, also has a propeller. 



Airplane and Dirigible Combined in Model 



A n odd craft, half airplane, half 
, dirigible, may soon be seen winging 
its w’ay about the sky, if the invention of 
John Hodgdon, of Long Beach. Calif., 
proves to be applicable to an aircraft of 
practical size. The model which he has 
constructed consists of a tri-motored 
monoplane, above which is added a 
dirigible bag with its 
own engine and a 



four-bladed propeller, giving to the craft a 
total of four motors. 

By thus combining airplane and diri- 
gible, the inventor hopes that the novel 
machine can take advantage of the static 
lift of dirigible gases and of the dynamic 
lift of airplane wings as well. 



B obbing up and dow’n like a loo^e- 
jointed marionette at the end of a 
string, the user of a new machine for 
teaching prospective stage dancers to do 
“splits ” soon acquires proficiency, accord- 
ing to its inventor, proprietor of a Los 
Angeles school of stage dancing. 

The apparatus consists of two little 
platforms set on a short track, on which 
they roll freely from the center to the 
ends, and an overhead rope. 



Standing with one foot on 
each platform, and grasping the 
rope, the dancer gives a slight 
push, and the platforms roll 
from the center out to the ends 
of the track. A pull on the rope 
lifts the dancer's body, and her feet pull 
the platforms back to their original posi- 
tion. The rope permits the performer to 
control her movements. The extent of 
the split is adjusted to suit the user. 
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Australia to Have Greatest Arch Bridge 




V IEWED from the air, 
with the panorama of the 
city for a background, the 
new arch bridge at Sydney, 

Australia, is an impressive 
sight even in its unfinished 
condition. When completed it 
will be the world’s greatest 
arch bridge, with a central 
span of 1,650 feet (P.S.M., 

Jan. ’29, p. 56). 

The aerial photograph 
showTs the approach to the 
northern side of the bridge, 
looking toward Circular 
Quay at the head of Sydney 
Cove. The Cove, across the 
mouth of which the bridge is 
being constructed, is one of 
the many inner bays into 
which the intricate harbor- 
age around Sydney is divid- 
ed. On the further side of the 
entrance the steel construc- 
tion may be seen getting 
under way, and atop the py- 
lons on both sides are the 
creeper cranes used in swing- 
ing the heavy steel beams in 
place. 

The present largest arch 
bridge is the Hell Gate Aerial view of the half'linished arch bridge et 

Bridge across the East River, New York, Sydney. Australia, to* be the greateat of its type, 
connecting the Borough of the Bronx with 
Long Island. It has a span of 978 feet. 



Mental Disorders Inerease 
in Spring, Figures Show 
APRIL and May are the “craziest” 
months in the year, according to Dr. 
R. Hopmann, of the University of 
Cologne, Germany. More people lose 
their mental balance during these two 
months than in any other equal period, 
his report says. 

Statistics on the fluctuations of nervous 
diseases, which Dr. Hopmann collected, 
support his idea that in the spring the 
human mind is less stable than at other 
times. Police records, too, are said to 
show that the number of suicides and 
crimes of passion is highest during these 
two months. The reason for such mental 
disorders. Dr. Hopmann says, may lie in 
the lack of sufficient ultra-violet in the 
sun’s rays during the long winter or in 
the effect of sudden changes in weather 
upon the system. 



American Party First to 
Scale Alpine Peak 

T he top of Mount Giultschi, a 14,700- 
foot peak in the Italian Alps, recently 
was reached for the first time by a party 
of -American mpuntain climbers, headed by 
Albert Rand Herron. The same group is 
planning to scale Mount Elburz, in the 
Caucasus, which, 18,570 feet high, is the 
loftiest F>€ak in Europe. 



Seal Hunters Make Record 
Catch of 40,000 Skins 

"VpiARLY 40,000 girls and women will 
1 1 be able to enjoy the luxury of seal- 
skin coats or wraps this winter as a result 
of the record catch of seals made in the 
Bering Sea last summer. The number of 
skins collected was 39,253, the greatest 
harvest in forty years. With the prevail- 
ing fashion frowming on ample garments, 
the skin of one seal is sufficient to make a 
coat for the American woman of average 
size. 

Until 1911, promiscuous seal hunting 
was permitted in Pacific waters, with the 
result that the herd, which once num- 
bered millions, dwindled to about 122,000. 
In that year the United States, Russia, 
Great Britain, and Japan made a treaty 
to protect the seal from extermination. 
According to the latest seal census of the 
United States Bureau of Fisheries, the 
herd at present numbers almost 1,000,000, 
despite the fact that 300,000 pelts have 
been obtained in the eighteen years of 
protection. Under the present conserva- 
tion policy, a constant increase in the 
herd and annual fur yield is predicted. 



Test Steel-Paved Streets 

S TEEL as a wear-resisting material for 
street pavement is to receive a test at 
Chicago, where an experimental strip ten 
feet wide and 120 feet long has just been 
laid. Wavy strips of steel form a wide 
mesh an inch and a quarter deep similar 
to a steel floor mat. The mesh is filled 
in with asphalt, which forms a thin upper 
covering. 



One Radio Set Supplies 2,000 Headphones 




T he entire population of Sing Sing 
Prison, at Ossining, N. Y., can listen 
to a radio program at one time, through a 
hookup designed and installed by one of 
the prison ’s inmates who was an electrical 
expert before entering the prison. The 
system connects more than 2,000 head- 
phones and twenty-one loudspeakers with 
a central radio receiving outfit. The pro- 
grams are tuned in on this set, and all 
inmates listen to the same broadcasting. 
.Although the prison covers several square 
miles and comprises scores of buildings, 
the quality and volume of reproduction 
is remarkably good. 



The central radio room with its elabo- 
rate equipment is shown in the accom- 
panying illustration. At the extreme left 
may be seen a loop-operated receiver. At 
the right are the six three-tube audio 
amplifiers. The first supplies the tw’enty- 
one loudspeakers; the others supply the 
headphone groups numbering 300, 680, 
150, 680, and 350, respectively. The 
amplifier units are in multiple series 
and are so wired that if one gets out of 
order the rest will continue to function. 



Apparatus that supplies prison inmates with radio programs. The designer of the hook-up is seated 
before the receiving set at the left. The six three-tube amplifiers are in the two boxes to the righr. 
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Movie “Sets” Shifted by Overhead Railway 

cars may be operated simultaneously. 

The cars are controlled from a tower 
switchboard operated by one man. Only 
two other men are required. One attaches 
hook or chain to pieces of scenery in the 
shops, the other guides these into place 
on the stages. These three, it is said, do 
two thirds more work than the eight men 




A section of a movie "set" carried on the over- 
head railway, operated from a switchboard. 



AV ELEX'ATED railway for shifting 
l\. scenery is the latest device for saving 
time and labor employed by a large 
moving picture company in Hollywood, 
Calif. An electrically operated railway, 
more than two miles long, has been sus- 
pended in the air between the construc- 
tion shops and the company’s seven 
stages. The “cars” of this road consist 
of tongs that grapple the scenery and are 
suspended from wheels that run along the 
overhead track. 

The miniature “elevated” consists of 
one main line between the shops and the 
“sets," with eight sidings, one to each 
stage and one to the shops. There are 
also three passing sidings, so that three 



and large auto truck formerly employed. 

Sections of scenery weighing up to 
2.000 pounds can be handled, and the 
carriers are so well balanced that a girl 
can load or unload them with ease. 




One of the railway " cars ” — tongs suspended from 
wheels that run on the two-mile overhead track. 



Revolving Camera Makes Planes Do the Loop 



S AILING on an even keel, a ship, 
photographed with a new re- 
volving camera recently tested in 
Hollywood, Calif., may seem to 
moving picture audiences to be 
rocking violently in the grip of a 
hurricane. By a few .turns of a 
crank, an airplane may be made 
to perform in illusion its repertory 
of tail spins, loop-the-loops, and 
other thrilling stunts without actu- 
ally once departing from a straight- 
forward horizontal course. And, if 
such a fantastic effect is ever de- 
sired for a picture, a w’hole w'orld 
may be turned topsy-turv>’ in a few 
moments. 

The nov'el camera that is said to 
be capable of producing such sur- 
prising spectacles is mounted on a 
large wheel within another still 
larger, fixed on a trip>od. Skillful 
manipulation of the crank that 
turns the first wheel gives the 
camera man control of the rotation 
or oscillation of the camera so as 
to obtain the effect desired. 




Neil Hamilton, movie actor, with the new revolving 
camera that produces topsy-turvy stunts for the scre en . 



Plane Breaks Kite String 
and Spoils a Record 

W HEN George Kent, a fifteen-year- 
old boy of Clifton, N. J., wound in a 
thousand feet of twine the other day, he 
pulled to earth a green kite which is said 
to have broken the world’s record for an 
“endurance flight.” It had remained 
aloft tw'cnty-tw'o hours and twenty-one 
minutes. The previous record had been a 
twelve-hour “flight” made by a Passaic, 
N. J., kite-flyer. 

At 9:20 in the morning, Kent sent up 
his Spirit of Clifton. All day and during 
the night he jockeyed it, keeping it in the 
air in spite of light winds. At 7:41 the 
following morning, the breeze died out 
completely and the flight of the green 
record-holder came to an end. 

A few days later two boys of Pensau- 
ken, N. J., Victor Harris and William 
Edelman, attempted to beat the record, 
but their efforts ended disastrously. 
Their kite had been flying well when 
a descending airplane cut the string and 
the kite blew away. 



Suggests Insect Hunting 
by Ocean Voyagers 

I NSECT hunting may become a popular 
pastime aboard ship if the suggestion 
of Dr. T. D. A. Cockerell of the Univer- 
sity of Colorado receives’the attention of 
voyagers. On a trip around the world 
recently, the professor noticed that the 
bright lights of the ship at anchor at- 
tracted insects from the shore. Taking 
advantage of these insect visits he was 
able to make collections from ports at 
which he did not land. An interesting 
collection could be made by travelers 
with very little effort, he said, adding that 
ships probably play an important part 
in the spread of insects throughout the 
world. 



New Theater Programs Can 
Be Read in the Dark 

T heater programs that can be read 
in the dark are used by a London, 
England, playhouse. They are printed 
on black paper. The ink used is white 
and it contains a radioactive element. 
Seen in the dark, the words glow like the 
hands of a radium watch. 

Patrons can find out which members 
of the cast are playing different parts 
without waiting until the intermission. 
The novelty is expected to spread to 
other theaters if it proves popular with 
playgoers. 



Bark of a Rare Cinnamon 
Tree Worth $4,000 

O NE of the costliest coats in the world 
is worn by a tree. As much as $4,000 
is paid for the w'hite-spotted bark of a 
variety of cinnamon tree growing in 
French Indo-China. The tree reaches a 
height of thirty or thirty-five feet. When 
it is stripped, the bark is divided into 
three parts. That from the upper portion 
of the trunk is valued by nat'ves as a 
medicine. The home of the tree is the 
province of Thanh Hoa. 
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Volcano’s Steam Will Heat 
Hotel in Hawaii 

S TEAM heat from a volcano will warm 
guests in the new Kilauea Hotel, on 
the island of Hawaii, if present plans are 
carried out. According to Dr. T. A. 
Jaggar, director of the Hawaiian Volcano 
Observatory, volcanic steam escaping 
from four holes drilled in the heated rocks 
beneath the structure will be carried to a 
huge boiler to raise the temperature of 
water which will be piped throughout the 
hotel. The steam itself will not enter the 
pipes because it contains corrosive acids 
that eat the metal. The boiler is to be 
made of noncorrosive metal. 

This is only one of many projects for 
utilizing the heat of volcanoes to warm 
buildings and develop power. In such 
widely-separated countries as Iceland, 
Japan, and New Zealand, volcanic steam 
is now used to heat houses and to run 
laundries, Dr. Jaggar reports. Electric 
pow'er is generated from the steam in 
California and in Italy. On the island of 
Ischia, near Naples, gardeners use vol- 
canic heat to warm the soil of their 
vegetable beds. 

Calls East Indian Island 
an Earthly Paradise 

A land where worry, care, and illness 
are virtually unknown and evil is 
reduced to a minimum w’as recently 
described by Dr. John C. Hill, Director of 
the Department of Religion, Archeology, 
and Anthropology of the University of 
Southern California upon his return from 
a trip to the East. That happy land is the 
island of Bali, in the Dutch East Indies, 
just east of Java in the Indian Ocean. 

The natives, the traveler reported, are 
almost perfect physical specimens who 
live a life in which physicians, rent col- 
lectors, and policemen play a negligible 
part. He said they were not only an ex- 
ceptionally healthy, but also a highly 
moral, people. The island is about 100 
miles long and its population numbers 
1 , 000 , 000 . 

During his sojourn on the island. Dr. 
Hill inspected the famous temple of Boro 
Boedoer, an enormous structure covering 
nine acres, which was buried 1,200 years 
ago, and of which five levels or stories 
are now uncovered. 



Long-Burning Fires Hold 
Endurance Records 

W HEN it comes to endurance records, 
hmg-lived fires deserve the cham- 
pionship. A fire in a refuse dump at 
Rikers Island, near New York City, for 
example, has resisted for fifteen years all 
attempts to extinguish it. Yet this is a 
mere baby compared to the famous 
Kentucky coal mine fire that burned for 
half a century and was put out only when 
a near-by river was diverted into the 
shaft of the mine. 

The Kentucky infefno has a rival, now 
over forty-five years old, in the Hocking 
Valley Coal Mine region near New 
Straitsville, Ohio. Started in 1884, this 
fire (P. S. M., Aug. ’28, p. 30) is estimated 
to have destroyed billions of dollars 
worth of bituminous coal. 



Palatial Hangar Has Novel Folding Doors 




E quipped ^th the features of the 
most up-to-date railroad station, the 
palatial new terminal at the airport of Los 
Angeles, Calif., now nearing completion, 
will provide luxurious accommodation for 
arriving and departing planes with their 
passengers. 

One of the novel features of the terminal 
is the double set of folding doors, extend- 
ing almost the entire width of the build- 
ing. Though fitted with huge windows. 



they are so constructed that they may be 
folded upw'ards readily to admit incoming 
planes. The entrance thus provided is 
sufficiently large to permit huge tri- 
motored transport planes to taxi in and 
out of the terminal while carrying their 
full load of passengers. The design of the 
building architecturally is California 
mission style. Its construction has cost 
the city of Los Angeles several million 
dollars, it is reported. 



Auto Balloon-Chasing a New French Sport 



C HASING balloons in automobiles is 
the latest diversion of French society 
women. The first balloon-chasing contest 
was held recently at St. Cloud, and is re- 
ported to have attracted hundreds of 
entrants. 

As fifteen small balloons took the air, 
the women, in automobiles, set out in 



pursuit of them, the idea of the sport being 
to follow by road the route taken by the 
aircraft and to telephone back to the 
starting point as soon as a balloon was 
found to have landed. Already, balloon- 
chasing clubs, with a membership chiefly 
of women, are said to be springing up in 
many parts of France. 



Old Church Wears Odd Coat of Scaffolding 



E ncased in a shell of scaffold- 
ing, St. Paul’s Chapel, New 
York City’s oldest church building, 
located in the heart of its dow'ntown 
section, presented a curious appear- 
ance during recent renovating 
operations. The building was 
erected in 1764. This year’s repair 
work included patching the surface 
of the stone and restoring the 
steeple, which was added in 1794. 

To facilitate the work, a cowl of 
scaffolding, with an iron framework 
laid out in rectangles, was con- 
structed. Seen from a distance the 
church looked like an example of 
the latest in modernistic design, its 
steeple resembling an immense 
stack of witches’ hats piled on each 
other with spaces between their 
brims. 



Panama Canal Busy 

T he great locks of the Panama 
Canal opened and closed for 
6,413 vessels, representing twenty- 
three nations, during the year which 
ended last June. Of that total, the 
United States supplied more than 
forty-two percent, or 2,700 vessels. 




Covered with scaffolding — St. Paul’s Chapel in New 
York City, built 16S years ago, undergoing repairs. 
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What the New Radio Sets Offer 

Answering the Questions Most Frequently Asked about 
the Qualities of the Year’s Best Electric Receivers 

By ALFRED P. LANE 




What are the meanings of all the new terms 
used to describe tom quality? 

G ood tone quality means just one 
thing — the ability of the radio re- 
ceiver to reproduce, as perfectly as is sci- 
entifically possible, the tone produced in 
the broadcast studio. And that in turn 
means that the electrical and acoustical 
characteristics of the receiver are such 
that every tone frequency is treated in 
a uniform manner. None should be over- 
emphasized, none suppressed, and none 
distorted. Many high-sounding but ut- 
terly meaningless phrases and words have 
been coined and applied to radio receivers 
to indicate that in one way or another 
they are better than other makes as far 
as tone quality is concerned. The basic 
fact remains, however, that a receiver is 
a piece of mechanical and electrical ap- 
paratus designed to do just one thing. 
That is to reproduce as faithfully as pos- 
sible the air vibrations produced by the 
artists broadcasting. That function may 
be called by any name imaginable with- 
out improving the results. 



Why are screen grid lubes heller? 

T he screen grid tube, from a theoreti- 
cal standpoint, is a remarkably efh- 
cfent radio-frequency amplifier. If used 



Testing one of the latest radio 
receivers in the laboratory of 
the Popular Science Institute. 



in a well designed circuit it pro- 
duces, in a practical fashion, 
more radio-frequency amplifica- 
tion than can be obtained by the 
older tv-pe tube. It must be re- 
membered, however, that the 
presence or absence of the screen 
grid tube in the circuit has 
nothing whatever to do with the 
tone quality that a radio re- 
ceiver will produce. 

Just because a receiver has 
screen grid tubes does not guar- 
antee improved tone quality. 
Thousands of radio receivers 
that have no screen grid tubes 
are being manufactured and sold this 
year, and they will give excellent satis- 
faction to their owners. If the prospective 
purchaser is interested only in local recep- 
tion or he is located where a good antenna 
can be erected, screen grid tubes will be 
of no particular benefit. On the other 
hand, if he is located where it is impos- 
sible to put up a good antenna and local 
reception conditions are very' unfavorable, 
then a set using screen grid tubes will 
help him to bring in stations that he 
otherwise might not receive. (P. S. M., 
Aug. '29, p. 71.) 

Does power detection give greater distance 
and more volume? 

T heoretically, power detection 

gives better tone quality simply be- 
cause it eliminates a certain amount of 
distortion which takes place with the 
older type of grid condenser and grid leak 
method of detection. The difference, 
however, is hardly noticeable except to 
the trained ear, and then only when the 
audio amplifier of the set and the loud- 
speaker are both of excellent quality. The 
fact that a set has or has not power de- 
tection should not be considered for or 



A close-up of the set being tested — a popular model this 
year, though it is not designed for the screen grid tubes. 

against it, provided the tone quality is 
satisfactory. 

A pow’er detector is not as sensitive to 
weak signals as is the conventional grid 
condenser and grid leak method of detec- 
tion. This, too, is relatively unimportant. 
In circuits designed to use powder detec- 
tion the radio-frequency amplification is 
greater than in circuits not designed to 
use the new system of detection. In some 
sets the power detector is coupled directly 
to a single audio amplifier stage using 
power tubes. This arrangement inher- 
ently produces less hum than does the 
circuit using two audio amplifier stages. 
In some cases, however, the manufac- 
turer has taken advantage of the reduced 
hum to cut down the filter circuits so that 
the net result is little better than it has 
been in past years. In any case, modern 
radio sets are practically hum free in 
qperation. 

In what way are this year's sets better than 
last year's? 

J UDGING from tests of a number of 
different receivers, the radio sets pro- 
duced this year are more sensitive, more 
selective, and give better tone quality 



D eciding what 

radio receiver to buy 
is harder this year 
than it ever was 
before. And, curiously 
enough, the difficulty now is 
due to the fact that there 
are so many really fine sets 
on the market. 

Cabinet designs have be- 
come so standardized that 
dozens of different radio sets 
varying widely in power, 
price, and so on look practic- 
ally alike except for minor details in 
the finish of the cabinet. Of course the 
more exj>ensive sets have finer cabinets, 
but the less expensive outfits are housed 
in cabinets so carefully built that they 
give the impression of high quality. In 
many cases only an expert cabinetmaker 
can distinguish between them. 

Some of the important questions 
Popular Science Monthly readers are 
asking about this year's radio receivers 
are answered below. The answers should 
prove helpful to prospective set buyers. 
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than last year’s sets. The improvement 
is perhaps more noticeable in the low- 
priced sets than in the high-priced ones, 
simply because there was more room for 
improvement. 

The increased sensitiveness and selec- 
tivity of this year's products is due in 
some cases to the use of the screen 
grid tube and in other cases to a 
better design of the radio-frequency 
circuits used with the type 227 tube. 

In additijn, there has been a notice- 
able improvement in factory produc- 
tion methods, so that the individual 
tuned stages are more accurately 
synchronized with each other. 



tion e.xisted. First, the radio-fre- 
quency transformers then used were 
more efficient on the higher frequen- 
cies; and second, the natural tend- 
ency of the tubes to regenerate was 
greater on the higher frequencies. 

These conditions still obtain to 
some extent, but other factors work- 
ing in the oppK)site direction have 
been introduced into the circuit in 
some cases. The net result is a rea- 
sonably uniform degree of sensitivity 
on all wave lengths within the band 
used for broadcasting. 

What is the advantage of push-pull 
amplification? 



Do the new sets cost more to operate? 

T he cost of operation of any radio 
receiver can be divided into de- 
preciation, cost of current per hour, cost 
for tube replacements, and repairs. 

Depreciation cannot be figured by any 
ordinary method because a modern radio 
receiver will last for years. The cost for 
electric current depends entirely on the 
number and size of tubes used in the set. 
If, for instance, a set uses three screen 
grid tubes, type 224; two heater tubes, 
type 227; and two power tubes, type 
171A, it will use just as much current 
whether the set costs $100 or S300. In 
any case the amount of current consumed, 
as .compared with sets of last year of 
appro.ximately equivalent price, will be 
only a small fraction greater. If the set 
uses 245 power tubes the current drain 
will be somewhat heavier. 

What is automatic tuning? 

S OME of the receivers on the market 
this year are so built that the various 
local stations can be tuned in merely by 
pressing the proper button. The only ad- 
vantage, of course, is in the time saved 
as compared with turning a dial to the 
proper number. It does not improve the 
actual operation of the set. 

Remote control is being featured in at 
least one case. With this form of con- 
trol the receiver can be tuned from any 
point in the room or in any part of the 
house if the house is wired for the pur- 
pose. This, too, is merely a convenience 
that has nothing to do with the set’s 
reception. 

What is the advantage of automatic volutne 
control? 

A utomatic volume control is an- 
I. other improvement for convenience 
rather than operation. In one form, auto- 
matic control is obtained by the use of 
a special tube in the circuit, so connected 
that the strength of the received 
signal changes the plate current 
flow, and the change in plate cur- 
rent flow, in turn, changes the 
grid bias on the radio-frequency 
stages. The result is that all local 
stations sound about alike in vol- 
ume. In addition, a hand control 
is provided to cut the volume be- 
low the level to which it is con- 
trolled by the automatic arrange- 
ment. 

What is meant by uniform sensi- 
tivity? 

A THEORETICALLY perfect 
radio receiver should be 
equally sensitive on all wave 



Inspecting another of the new sets. This receiver uses one 
screen grid tube to aid in bringing in distant stations. 



lengths or frequencies. Most radio re- 
ceivers in the past have shown greater 
sensitiveness to signals on the lower end 
of the wave-length band; in other words, 
on the higher frequencies. A station re- 
ceived on 545 meters or 550 kilocycles, 
for example, usually gave considerably 
less volume, from the loudspeaker than 
a station received on 236 meters or 1,170 
kilocycles. 

There are two reasons why this situa- 



To Aid in Choosing 
a New Radio Set 

. AFTER subjecting many of 
the nationally sold radio 
sets to careful tests in its 
lalxiratory at New York Uni- 
veniity, Popular Science Insti- 
tute has prepared a list of 
those found to be highly effi- 
cient and of good value accord- 
ing to 1930 standards. This 
list may be obtained free on 
request. 

Readers who wish help in 
choosing a set or who desire 
advice as to receivers suited to 
their needs should give full de- 
tails. Test measurements on 
file will provide a basis for real 
help, providing readers will 
state what features are most 
important to them, and the 
price they arc prepared to pay. 

Requests for the list of 
approved radio equipment, or 
for personal help in buying, 
should be addressed to the 
Popular Science Institute, 381 
Fourth .Avenue, New' York. 




Houaed in a novel cabinet with metal frame and wood 
panel, thieset uses one acreen grid tube and aeveral 227 
tube*. It alao includea puah-pull audio amplification. 



P USH-PULL amplification is fea- 
tured in a large number of the 
latest sets. The push-pull circuit 
definitely reduces distortion and there- 
fore improves tone quality. Briefly, the 
characteristics of a power tube are such 
that a small amount of distortion is pro- 
duced in its operation. In the push-pull 
circuit the distortion produced in one tube 
is balanced out by the distortion pro- 
duced in the other tube. (P. S. M., Nov. 
’29, p. 71.) 

Are the new speakers any belter than those 
of last year? 

T he high-grade loudspeakers this year 
produce no better tone quality than 
the high-grade speakers of last year, ,but 
in the less expensive models there has 
been a vast improvement. There is less 
difference in tone quality between a low- 
priced speaker and a high-priced speaker 
now than there ever has been in the past. 

Do the new sets need antennas? 

S INCE the latest sets are, on the aver- 
age, more sensitive than their prede- 
cessors, in any given installation a shorter 
antenna will produce the same results as 
the longer antenna of previous years. In 
an unfavorable location where reception 
is poor at best and the building is of steel 
with wire lath construction, an antenna 
still is necessary for really satisfactory re- 
sults. Of course, conditions vary so that 
it is impiossible to give definite rules. 

What new improvements may be expected 
next year? 

I T IS difficult to see how any radical 
improvements can be made in the lat- 
est radio receivers. From the standpoint 
of tone quality, for example, it is extremely 
doubtful whether anyone except a trained 
musician could detect the difference be- 
tween the type of reproduction obtain- 
able from the best of modern sets and an 
outfit that was theoretically perfect. In 
other words, with the best sets of this 
year it is practically impossible to deter- 
mine, when listening from another room, 
whether the music is from a radio set or 
from actual musical instruments. 

Future radio receivers may be made 
even more sensitive and selective than 
they are at present, but any great im- 
provement in sensitiveness would be of 
no use because the static level is, in any 
case, the limiting factor. Any great in- 
crease in selectivity can be accomplished 
only by sacrificing tone quality. Improve- 
ments from now on are likely to be in 
the nature of mechanical refinements in 
construction and operation, and of changes 
in cabinet design. 
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Useful Hints for the Set Builder 

A Handy Radio Trouble Lamp 

How to Silence the Squeals in Screen Grid and Audio 
Amplifier Circuits Finding the Limit of Selectivity 



A piece of apparatus that is indis- 
pensable to the dentist may be 
employed by the amateur radio 
- fan to rig up a handy trouble- 
shooting lamp. The illustration on this 
page shows how the device is made by 
soldering the handle of a small dental 
mirror to a pencil-type nickel plated 
pocket flashlight. When the mirror is 
held in the proper position, and the flash- 
light button pressed, it is possible to in- 
spect any part of a radio receiver which 
otherwise could not be examined. The 
light from the flashlight bulb is reflected 
by the mirror onto the work, and at the 
same time the mirror reflects the image of 
the part being inspected. The proper 
angle for the mirror can best be deter- 
mined by experimentation. 

Probably the greatest use for this de- 
vice will be found in inspecting soldered 
joints. Frequently when a soldered joint 
appears satisfactory when viewed from 
the top, an inspection of the bottom 
with this mirror device will show that the 
joint is far from perfect and may, in fact, 
be held together merely by a small piece 
of rosin that had been used as a flux. 

This tool will be found helpful also in 
detecting broken wires and short circuits 
between two wires or between the termi- 
nals of a socket and a metal base. 

Screen Grid Suppressors 

I N THEORY, at least, the screen grid 
tube is so constructed that there is no 
internal capacity between the elements 
of the tube to cause feedback and con- 
sequent oscillation or squealing. In prac- 
tice, however, the screen grid tube is not 
absolutely p>erfect; and, furthermore, it is 
extremely difficult to shield a radio set to 
meet the theoretical requirements. In 
consequence, screen grid circuits that 
contain two or more tubes sometimes 
go into violent oscillation when the knob 
that controls the volume is turned all 
the way on. 

If a screen grid tube is not quite up to 
standard, or the shielding is not well 
arranged, or if there is a coupling some- 
where else in the circuit, the tendenc>' 
tow'ard oscillation may be so great that 
it is impK)ssible to attain satisfactory 
volume. The remedy in such cases is to 
add grid suppressors. The grid suppressor 
is a resistance connected in the lead to the 
control grids of the tube, w’hich in the case 
of the screen grid tube is the lead to the 
cap at the top of the tube. Experiments 
will determine the best value, but in any 
case the resistance is far higher than that 
of a grid suppressor suitable for use in a 
radio-frequency circuit employing a 227 




Inspecting tolder joints with the trouble . mp. 
made with a flashlight and a dentist's mirror. 



or a 201.\ tube. Ten thousand ohms or 
even higher may prove suitable. The in- 
sertion of this apparently extremely high 
resistance reduces the efficiency of the 
screen grid tube’s operation very little. 
This is because the normal capacity in the 
grid circuit of the tube is extremely low. 
•\ considerable amount of resistance must 
be used to have any appreciable effect. 



A B C’s of Radio 

T he only practical way to 
convert direct current into 
alternating current in 
quantities sufficient to operate 
one of the new^ electric type 
radio receivers is to use a rotary 
converter or motor generator 
unit. The motor genera tor con- 
sists of a direct current motor 
coupled directly to an alternat- 
ing current generator. A rotary 
converter is essentially the 
same apparatus built as a 
single unit. 

If 110 volts direct current is 
available, it is possible to pur- 
chase any one of several types 
of radio receivers especially de- 
signed to operate on that cur- 
rent; but for thirty-tw'o volts 
direct current, a suitable motor 
generator or rotary converter 
must be used, or else the radio 
set must be run on dry cells for 
the B supply. 



Stopping Audio Howls 

A udio amplifier circuits play queer 
. tricks at times. An audio amplifier, 
for instance, may operate for months 
without trouble and then suddenly pro- 
duce oscillations ranging from a thumping 
"putt-putt” to a high-pitched squeal. 

Various conditions may cause this be- 
havior. The line voltage may increase 
slightly, the characteristics of the tubes 
may change somewhat, and so on. 
Trouble of this kind is most likely to 
develop in push-pull type audio amplifiers, 
especially if high ratio transformers arc 
used in the circuit. 

The safest and most certain remedy is 
to bridge the secondary winding with a 
high resistance. The value of this resist- 
ance may be from a half megohm to 
50,000 ohms, depending on the character- 
istics of the circuit. The resistance should 
be connected from the grid terminal of 
the power tube socket to minus B or to 
ground. In the case of push-pull circuits 
two resistances are necessary, one for each 
of the tubes. 

The mere fact that an audio amplifier 
does not produce an audible whistle or 
squeal when no signal is being received 
does not necessarily prove that there are 
no oscillations present. The oscillation 
may be taking place at a frequency above 
the range of audibility. Though a whistle 
of this kind may not interfere with recep- 
tion, it should be eliminated because the 
oscillation results in excessive plate cur- 
rent and the tube overloads more easily. 

Limits of Selectivity 

T he theoretical limit of selectivity 
would be reached by a radio set that 
would receive on a single wave length or 
frequency; but if such a set could be con- 
structed it would be useless for broadcast 
reception. It would tune so sharply that 
music or speech would be unintelligible. 
For broadcast reception it is necessar>' to 
have a receiver that tunes’ over a certain 
band of frequencies, and when ten kilo- 
cycles is mentioned as the ideal, this 
means that a receiver should tune an en- 
tire band ten kilocycles wide and reject 
all frequencies outside of the band. 

The construction of such a receiver is 
practically impossible. Some sets ap- 
proach it, but air sets bring in ^‘me sig- 
nals on l^th sides of the desir^ band, 
if the local station to be eliminated is, 
say, 100 times or so more powerful than 
a distant station on the adjacent wave 
length, it is utterly impossible to elimi- 
nate the local so thoroughly that it can- 
not be heard. 
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The New Household Inventions 




Especially appropriate for bridge lunch- 
eons is a set of new salad or dessert molds. 
Made in the shape of diamonds, clubs, 
hearts, and spades, the novel forms offer 
new possibilities to the housewife who 
likes to be original in food preparation. 



When the eggs are cooked to the proper 
degree of hardness, a new timer auto- 
matically lifts them out of the water. 
Four eggs can be boiled at one time with 
the device, which can be set to operate 
after any interval from one to five minutes. 



A new washtub stand that rolls on casters eliminates 
the back-breaking task of lifting and carrying heavy 
tubs filled with water. The tub can be wheeled 
beneath a faucet and filled; afterwards it can 
be emptied by tilting over a floor drain. Once 
fastened to the stand, the tub need never be removed. 



Tiiis new door wedge will hold a door 
open without slipping, due to the fact 
tLit it is made of rubber. Since the 
material is soft and elastic, it will 
not mar highly polished doors or floors. 



No danger of pushing the cap into the 
bottle or spattering milk with a simple 
new milk bottle cap remover consisting 
of a prong that digs into the paper cap, 
lifting it off, when horizontal shaft to 
which it is attached is moved sideways. 



Devoid of obstructing legs, a new four- 
burner electric range, with a generous- 
sized oven, shown opened, is attached at 
a convenient height to the kitchen wall. 



This milk can opener also serves as a 
stopper and handle. Sharp points on a 
lever hinged to the handle punch two 
holes in the can. Pressing the lever’s 
end lifts the points out of the holes 
for pouring: when released, a spring 
forces the points back into the holes. 



Copyrighted material 
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A Well-Built House Is Cheapest 

An Architect Tells How to Save Money by Spending It 
at the Outset for the Best Materials and Workmanship 



B ob kersey saw Ed Townsend 
sitting off in a corner of the 
dub lounge one afternoon, ex- 
' uding gloom and evidently in 
need of cheering up. Bob 
dropped into a near-by chair and offered 
his friend a cigarette. “VV'hat’s on your 
mind, Old Timer?” he asked. 

“It’s that house of mine. I’m just 
wondering if I wouldn’t be better off to 
seU it.” 

Bob showed his amazement. “Sell it? 
When you and Mabel were saying only 
last week that you were so happy in it 
you hoped you’d never have to leave?” 
“Yes, I know; but it’s costing a blamed 
sight more to live in than 1 can afford, 
and it’s keeping me broke. If it isn’t fall- 
ing apart in one place it’s coming to 
pieces in another. It isn’t so ancient, 
either; we’ve been living in it for three 
years, and it was only seven years old 
when we bought it. I spent a couple of 
thousand on repairs and redecorating 
when we moved in and thought I was 
through ; but whenever I get a little ahead 
something has to be done to it that cleans 
me out. 

“First the gutters and leaders had to 
be replaced. Then the hot water pipes 
clogg^ and 1 had to put new pipes in the 
heater. The cellar leaked and had to be 
lined with damp-proofing. We burn an 
unholy lot of coal, and even then are not 
really warm. There are places where the 
plaster cracks, no matter what I do. 
Some of the floors were so squeaky that I 
had to have them relaid. The roof springs 
a new' leak every time it rains, and this 
morning there was a w'et spot on the din- 
ing room ceiling that the plumber says 
comes from a leak in a pipe. It’s rusted 
through, and he tells me that the only 
thing to do is to rip out all of the pipes 
and replace them. 

“T NEVER would have bought that 
J. house if I had known it was so rottenly 
built. I can’t afford to keep on living 
there; but I hate to wdsh it on anyone 
else. I’m up against it.” 

Here was a possibility that Bob had 
not considered. About to build a house 
himself, he gave thought for the first 
time to the possibility of repair and 
maintenance expenses that he might not 
be able to meet. He lost no time in talk- 
ing that over with his architect. 

“Say,” he exclaimed. “What’s this 
house going to let me in for, anyway? 
I’ve got money enough to build it, but 
how can I tell w'hether I’ll be able to 
keep it going?” 

The architect laughed. “Calm down. 
Bob.” he said, “you're not going to get 
into any such trouble as that. I know 
all about Townsend’s house, and it's been 
a surprise to me that he’s lived there as 
long as he has. It was built by the 



fT^HE illuminating experiences of 
the Kerseys in planning the 
materials for their new home are 
concluded in this article, in which 
they learn the economy of first- 
class construction. In another 
helpful article next month. Mr. 
Whitman will tell how to get the 
nio.st out of electricity in wiring 
the home for lighting fixtures and 
labor-saving appliances. 




By ROGER B. WHITMAN 

Jenkins’. Pretty flossy people, and when 
they put up that house they wanted it 
to outclass everything else. With cash 
and mortgages they had only about 
$25,000, and they planned a house that 
should have cost twice that. They knew 
nothing about construction, and coxUdn’t 
sec the sense of putting money into places 
where it wouldn’t show. The builder used 
to come over and tell me his troubles. 
They insisted on having extra good hard- 
wood floors, but to get them they had to 
leave out the subflooring. It’s no wonder 
the floors squeak. They bought fancy 
wall paper instead of good building paper, 




Above; A typical example of flimsy framing 
around a large opening, resulting in sagging and 
cracked plaster. Below: How extra labor and 
materials give lasting strength and rigidity. 



and when the wind blows the house leaks 
like a sieve. Nobody could see the water 
pipes, they said, so why spend much 
money on them? Anything that would 
carry water would be good enough. 

“I^D IS having trouble with the roof 

J_i because the Jenkins' wouldn’t let 
the builder use rustproof nails. They 
guessed that bare wire nails would be all 
right, and now they’re rusting away and 
the shingles are coming off. The Jenkins’ 
ran into the same trouble that Ed has. 
The house costs more to keep in repair 
than they could afford, so they sold for 
what they could get, and Ed thought he 
had a go^ buy.” 

The architect tapped Bob on the knee. 
“Listen to this. Bob,” he said; “the 
cheap house isn’t the one that costs little 
to buy, but the one that costs little to 
live in. You pay the purchase price only 
once, but the cost of occupancy goes on 
as long as the house does. 

“For an example, take your own house. 
Well built in the usual way, with the walls 
sheathed, lined with building paper and 
finished with clapboards or shingles, and 
with an ordinary roof, you’d burn at least 
twenty tons of coal a winter to be com- 
fortable. With insulated walls and roof, 
metal weather strips and storm sash, 
you could heat it with fifteen tons at the 
outside. Insulation would add maybe 
$350 to the cost of the house, and weather- 
stripping and storm sash $250 or so more. 
For that extra S600 you'd pay $30 a year 
interest; but you'd save $75 on the coal 
bill. There’d be less stoking and ash 
handling, of course; and with a more even 
distribution of heat and fewer drafts the 
house would be more comfortable. 

“There you have a good example of 
how you can save money by spending it. 
If you leave out the heat-proofing you 
make one saving of $600, while if you 
put it in you save a clear $45 every year 
that the house is occupied. 

“'VT’OU could save money by using a 

X wood shingle roof; but there’d be a 
repainting charge every few years, and 
you’d have to put something aside each 
year against the time when it would need 
replacing. Roughly, that roof would cost 
at least $30 a year. A roof of rough as- 
bestos shingles that look like hand split 
wood, or of good quality slate, will cost 
maybe $400 more to buUd, but unless an 
airplane lands on it or you have some 
other accident, you’ll never spend a nickel 
for repair or maintenance. The annual 
charges for interest on the higher price of 
the permanent roof will be $20. so you’ll 
more than break even. The house will 
have higher value, too. 

“If the Jenkins’ had asked questions 
they’d have learned that the water 
around here raises the dickens with 
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galvanized steel. Brass pipe all 
over would have cost an extra 
$100 or so, and would have saveil 
Ed Townsend the S600 he’ll have 
to pay for replacement. The gal- 
vanized gutters and leaders that 
were put in lasted only seven 
years, and Ed told me the cost of 
replacement with some more gal- 
vanized was $275. The first cost 
was $200, so with what Ed spent 
those gutters and leaders set some- 
body back $475, plus whatever had 
been spent for painting. Copper 
gutters and leaders would have 
been about $400 higher, but they 
would still be as good as when they 
were new. There’s another place 
where money would have been 
saved by spending it.” 

T his is a slant on 
building that I’ye 
never had before,” said 
Bob. “I hadn’t realized 
that what a house costs 
to live in depends on 
how it’s built. If I build 
a wood house I’ll have 
to paint it every few 
years, while if it’s stone 
I won’t.” 

“Exactly. Brass- 
plated hardware looks 
fine when new, but in a 
few months it gets shabby, and it 11 cost 
more to replace than solid brass would 
have in the first place. The drip from it 
will stain the woodw-ork, too, and there 11 
be the cost of repainting. Substantial 
things cost more than cheap imitations, 
but they last longer. 

“When you look at a house as an in- 
vestment as well as a place to live in, you 
get a broader view of it. You don t buy 
a railroad bond because you like the color 
of the ink, but because you think that 
the company issuing it is so solid that the 
bond will always be worth what you paid 
for it. Ask yourself the same question 
about a house, and if you don t get the 
same answer, don’t buy it.^ As far as 
value goes, Jenkins might just as well 
have put his money in a w'ildcat oil well 
as in that house, and that goes for 
Townsend, too. 

“ rpHE place where Ed said the plaster 
i. was always cracking is 
the wall over the ten-f^t 
opening between the living 
room and the dining room. 

I watched it being built. A 
wall like that, with no sup- 
port underneath, should have 
diagonal braces to form a 
truss; but to save money 
that wasn’t done, and the 
weight comes on a couple of 
two by fours that form the 
top of the opening. There’s 
no stiffness to them, and the 
plaster cracks as they sag 
and spring. It wouldn’t be 
so bad with metal lath, be- 
cause that has enough 
strength to more or less hold 
things together; but with 
wood lath it’s hopeless.” 

“But where was the Jen- 
kins’s architect all that 
time?” queried Bob. “Why 
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Architect’s designa for an 
attractive living room 
.above' and library. The 
comfort to be derived from 
such rooms depends not 
BO much on their surface 
appearance, however, as 
on durable materials and 
workmanship, which prove 
cheapest in the long run. 



didn’t he tell them those things, and show 
them where they were wrong?” 

“They didn’t have one. They thought 
that all an architect does is to draw 
plans, and they got theirs ready-made 
from a book. They wanted a few changes, 
but said that the builder could make 
them, and their only specifications were 
for inside and outside finish. They let 
him do as he liked about everything else. 
He needed work about then, so he went 
to it; but with not enough money to do a 
go^ job he could give them the show 
things only by cheapening the other 
parts.” 

“Exactly what do you mean by 
‘cheapening’ a house?” Bob asked. 
“Using poor material?” 

“That, and not using enough material, 
and poor w’orkmanship. That arch where 
the plaster cracked is an example. A wall 
must carry the weight of the parts above, 
and when you cut a hole in it for a window 



The long floor beams for this spaciou* living room must be big enough to 
prevent sagging. If the beams are too light the floor wiU sway and creak. 



or a door, you have to 
put bracing around it to 
make up for what isn’t 
there. You do the same 
with the hole in the 
floor where the stairs go 
through. A good builder 
will put a lot of material 
around those places, and 
a poor one won’t. The 
longer floor beams are, 
the bigger they should 
be so that they won’t 
sag, and that’s another 
place where a poor build- 
er will weaken things. 
He’ll save money for 
, himself by using timbers 
that are too light. They 
won’t be stifl[ enough to 
carry the weight on 
them, and the floor will 
sway and creak.” 

•Did you see the story in 
the paper the other day about 
a family that moved into a new 
house, and the piano broke 
through the floor into the 
cellar?” asked Bob, 

“No; but a few years ago I 
examined a house where that 
had happened. The beams 
were too small and were not 
braced, and two of them had 
big knots that took away half 
of their strength. Do you begin to ^e, 
Bob, that as your architect I’m doing 
more for your house than to lay out the 
plans? I’m specifying the sizes of the 
timbers and the way they are to be put 
together, and telling the builder just 
what materials are to be used and how he 
is to use them. When we ask for com- 
petitive bids every builder who tries for 
the job will know exactly what is wanted, 
and be able to figure closer than if he 
could make a choice between materials 
or had any leeway in the workmanship. 
That’s part of an architect’s job, and it’s 
in just that service that the client should 
make a profit on the fee.” 

I T SEEMS to me that there’s more 
to it than that,” commented Bob. 
“Your fee will be paying me a profit as 
long as I live in the house, because you 
will have made it cheap to live in.” 
“Right; and that brings up some sug- 
gestions. I’d like to see you 
put in a fireproof first floor 
over the cellar — steel beams 
and concrete. With all the 
litter that collects in a cellar, 
and a fire going in the beater 
and a flame in the hot water 
outfit, that’s where fires are 
likely to start; but with a 
fireproof ceiling it can’t spread 
to the rest of the house. I 
figure that you’ll be able to 
do it for about $300 more 
than ordinary construction. 
I want you to have a dry 
cellar, too. Draintile should 
be laid along the footings, 
and the outside of the w^ls 
swabbed with tar or liquid 
asphalt. All of the floors will 
be double, of course, with the 
subfloor laid diagonally and 
covered with building felt. 
(Continued on page ISj) 
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Where the New Motor Cars Excel 




MARTIN BUNN 



“y'^OT time to reline my 
■ brakes this morning, 
w Gus?” Kellogg called 
^ as he drove up to the 
Model Garage. “The linings are 
nearly worn through.” . 

“Sure thing!” (»us Wilson re- 
plied as he swung the doors open. 

“ Run her- inside over near the 
bench.” •" 

Kellogg was rated as a good 
customer at the Model Garage. 

He handled his car carefully and 
intelligentiy, appreciated pains- 
taking repair work, and, as Joe 
Clark, Gus’s partner, once re- 
marked: “He pays his bills in- 
stead of filing them in the waste 
basket! ” 

“Do a good job, now, Gus,” Kellogg 
instructed while the veteran auto me- 
chanic laid out his tools and placed the 
jacks. “I like to be able to stop quick 
and, believe me, when the brakes are 
right on this bus she’ll pretty near throw 
you through the windshield. I’d like to 
see any four-wheel-brake car stop any 
quicker.” 

Gus smiled. “Guess you don’t think 
much of four-wheel brakes,” he observed. 

“I should say not!” Kellogg snapped. 
“They’re just a talking point to help ’em 
sell the junk they call automobiles these 
days. If you want to see a real auto- 
mobile, take a look at this boat. No fool 
fancy business. Just plain good auto- 
mobile.” 

“You’ve had five years of fine service 
out of it,” Gus admitted. “Taking care 
of it the way you do, you ought to get 
thousands of miles more before it’s really 
worn out. By the way,” he sugge.sted, 
“would you like to look over the cata- 
logues of some of the new cars while 
you’re waiting? Joe has a few on his 
desk. Hey! Joe!” he called to his part- 
ner, “bring out that batch of catalogues 
I saw you looking at this morning.” 

Joe popped out of his tiny office with a 
handful' of gayly colored literature. 
“Thinking of buying a new boat. Mr. 
Kellogg?” he grinned. 



“IVriX!” Kellogg snorted disdain- 
il fully. “I don’t think any of the cars 
they make now* are as good as the one 
I’ve got. I’m satisfied with it.” 

“I don’t wonder,” said Gus as he 
measured a piece of brake lining and cut 
it to the proper length, “that you think 
four-whed brakes don’t amount to much. 
Lots of cars are running on the road with 
four brakes in such rotten shape they 
won’t stop the car as quick as two brakes 
that work right. But if you ever happen 
to get behind some bird who has good 
brakes and he gets into a tight place so 



he has to jam ’em on, you’re going to 
slam into him sure as fate.” 

“Maybe so,” Kellogg admitted. “But 
how about these four-speed transmis- 
sions? Seems like a lot of bunk to me. 
What’s the good of four speeds if you 
drive in high nearly all the time anyway?” 
“It isn’t the four speeds that count so 
much as the fact that you get what 
amounts to two high speeds,’’ Gus ex- 
plained. “Lots of times when you’re 
boiling along a fine road at a good clip 
you kind of wish the motor wasn’t turning 
over so fast it sounded like a bumblebee. 
Then when you get stuck in a lot of 
traffic or you have to push over steep 
hills and through lots of mud, you wish 
that high wasn’t quite so high and 
second wasn’t quite so low and noisy. 
The right kind of four-speed transmission 
takes care of both cases. In high, at 
high speed, the motor is as quiet as a 
mouse. In third you can crawl through 
traffic or plough up muddv, steep hills as 

Gus Says — 

AFTER you gel to know every hump 
turn in a road you know when 
it*s safe to step on the throttle and 
when you ought to take it easy. But 
don't get the idea that no car is ever 
going to come out of a side road just be- 
cause one never happened to come out 
while you were passing. When you go 
whizzing by a blind crossing you're 
just asking the undertaker to have a 
good look at you. 

\ man is likely to get mighty careless 
right around his own home town — he 
ge*s to know it so well he forgets about 
the chances for accidents. Ix>ts of 
mighty sad accidents have been caused 
by backing out of -the home garage. 
Make sure there are no children playing 
around before you throw in reverse and 
let iu the clutch. 



easy as rolling off a log — and do it with- 
out any gear noises either. On long trips 
the higher gearing saves gas, too.” 

“If a four-speed transmission will do 
that,” said Kellogg, “I’m all for it. 
What about this front-wheel-drive idea?” 

S OL’XDS like hot stuff in some ways,” 
Gus observed. “Of course it’s so 
new that you can't tell how it will work 
out for a while yet. There’s no doubt 
driving through the front wheels makes 
it possible to get the body down close to 
the ground. The car ought to ride easier. 
Taking weight off the rear axle should 
help. I can remember years ago how 
smooth-riding the old chain drive cars 
were. They had a light rear axle, too. 
But as far as that goes, there’s nothing to 
stop ’em from getting the same light rear 
axle with the ordinary rear drive by 
fastening the differentia gear case onto 
the frame and driving the wheels through 
universal jointed shafts as they do with 
the new front drives. 

“Skidding should be less with the front 
drive and it is great for climbing out of 
ruts. Then there’s no long propeller 
shaft to cause vibration if it doesn’t hap- 
pen to be balanced right.” 

“You don’t seem to be over-enthusias- 
tic about the front drive.” said Kellogg. 

“I said it looks good in a lot of ways,” 
Gus replied. “But what looks good 
doesn’t always work out in practice. 
Nobody can say for sure until a couple 
of thousand cars have seen a few years on 
the road in the hands of all sorts of 
drivers. Of course the idea isn’t really 
new. Tw'enty-five years or more ago 
there used to be some electric hansom 
cabs running around the city streets that 
drove with the front wheels and steered 
with the back ones. Seems to me the 
ideal way to {Contintied on page US) 



From the pages of a catalogue the new car* came to life as Gus. the veteran auto mechanic, ex- 
plained their fine point* and showed where they embody improvement* in materials and design. 
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Operating a Model 
Railway System 



By 

FREDERICK 
D. RYDER, JR. 



Making up the first section of the **Ace Limited” prior to 
sending it out through the yards for its "clear board” run. 



proportion to their size, the better 
makes of model railways are, in 
every detail, as well buUt as their 
large prototypes. 

Power obtained from dry cell 
batteries is satisfactory for oper- 
ation in every respect save one — 
it is very costly. Consequently 
batteries should be crossed off the 
list as a power source if the house 
is wired for electric lights. 



A MODEL railway is, after all. 
merely a miniature edition of 
one of our real railroads. And, 
- subject to the limitations of 
time and space, the model railway owner 
is faced with all the problems confront- 
ing the management of a real railroad. 

The most important of these problems, 
once the model railway is constructed, 
deal with maintaining the power supply, 
the locomotives, the rolling stock, and 
the track in first-class condition. 

Unfortunately, many have the idea 
that model railways are similar to other 
mechanical toys sold to children. Noth- 
ing could be farther from the truth. In 



Two types of current collectors that are used 
on most model electric railway locomotives. 



When direct current is 
available, it is possible to 
obtain the low voltage 
current required by the 
model railway by the use 
of a voltage reducer con- 
sisting of special resistance 
elements. The vast major- 
ity of homes, are, however, 
supplied with 110- volt, 60- 
cycle alternating current. This is ideal, 
for it permits the use of a step-down trans- 
former wound to supply exactly the re- 
quired voltages. There is no wasted 
power, a necessary evil with the direct 
current reducer. 

Moreover, a model railway power sta- 
tion equipped with a transformer con- 
forms more closely than most people 
realize to actual practice on a real rail- 
road. If the transformer heats excessively, 
it is an indication that you are drawing 
too much current from it. The remedy 
is to divide the load and use two trans- 
formers, each one handling part of the 
load (see the diagram, page 78). 

Do not attempt to operate two trans- 
formers in parailel, as you are almost 
certain to get in trouble. 

The locomotive on the model railway, 
as on the real railway, is at once the 
most important and the most interesting 
unit in the entire equipment. On most 
real electrified railways, the current flows 
through an overhead wire and is collected 
from this wire by means of pantographs 
on the top of the locomotive. On model 
railways the best practice is to use an 
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insulated rail placed between the rails 
on which the wheels run. 

A current collector is fitted to the bot- 
tom of the motor frame in such a way 
that the small steel or brass rollers are 
held by springs in good electrical contact 
with the third, or insulated, rail. The 
electric current flows between the thir<l 
rail and the running rails by way of the 
current collector rollers, the motor, and 
the driving wheels of the locomotive. 

The motor consists of a stationary 
horseshoe-shaped electromagnet, a 
rotating armature, a brush plate, and 
a reversing switch. The armature 
is fitted at one end with a small gear 
and at the other with a commutator 
made of three heavy copper seg- 
ments. The current flows through 
the winding on the stationary mag- 
net and also through the winding on 
the armature by way of the brushes, 
which make sliding contact with the 
commutator. In the finest motors, 
one of the brushes is of a graphitic 
carbon composition and the other is 
of tightly rolled copper gauze. 

F or reversing, a switch changes the 
direction of current through the 
armature with respect to the sta- 
tionary magnet. In consequence, 
the magnetism in the armature is 
reversed in polarity and it rotates 
in the opposite direction. 

The rollers of the current collector 
must be kept clean and should be 
replaced after long continued use has 
worn grooves in them and rough- 
ened the surface so that a good 
electrical contact is no longer possible. 
Trouble is almost never experienced with 
the stationary magnet, except perhaps a 
loose connection at a terminal wire. 

Though the armature winding 
also gives no trouble, once in a while 
one of the wires soldered to the 
commutator segments will come 
loose. When this happens, the motor 
loses almost all its power and there 
is severe sparking at the brushes. 

The simplest remedy is to replace 
the armature with a new one; but 
if you are handy with the soldering 
iron, you can locate the loose con- 
nection and resolder it. 

The condition of the brushes and 
the way they make contact is of 
vital importance. Whenever you find 
that a motor runs well in one direction 
but not so well in the other, the trouble 
is almost surely in the brushes. 

The best way to clean the commutator 
is to use a clean rag on the end of a small 
wooden stick. Give the commutator a 
wipe after every few hours of running 
and occasionally give it a thorough clean- 
ing with a rag wet with gasoline. The 



'DE.^DERS who have model railway 
problems about M'hich they wish ad- 
vice may write to Mr. Ryder. Address 
your letters care of I'OPl'LAR SCIENCE 
Montiii.V, 881 Fourth Aveiuie.New York. 





Wheels, axles, and bushings can be lifted out 
as a unit when the collector plate is removed. 




The reversing mechanism showing solenoid, 
plunger, cam mechanism, and twitch plate. 



Motors consist of a stationary 
horseshoe electromagnet, arrna* 
ture. brush plate, and switch. 



gasoline sold in small cans for use in 
pocket lighters is especially good, because 
it evaporates clean and leaves no oily 
residue. 

Xever, under any circumstances, put 
any oil on the commutator. It should be 
operated absolutely dry. 'Phe carbon 
brush contains sullicient graphite to 
afford proper lubrication. 

In the latest types of motlel locomo- 
tives the brushes are held in their tubular 
containers in such a way that they cannot 
rotate. In consequence, they quickly 
wear to a perfect fit against the 
commutator. 

In general, if the motor runs 
poorly with but little hauling power, 
the trouble is most likely to be a dirty 
commutator. If the locomotive refuses 
to run at all or runs in a very jerky 
fashion, look for a broken or loose con- 
nection somewhere in the wiring or for 
a worn-out brush or broken brush spring. 

The latest thing in model electric loco- 



motives is a motor built so that it can be 
taken completely to pieces in a few min- 
utes by the aid of an ordinary screw driv- 
er. Obviously, the new motors are much 
easier to clean and repair than the older 
types. Loose connections are almost an 
impossibility in these new motors, be- 
cause all necessary connections are made 
by way of rigidly attached brass bus bars 
and spring plungers.- 

The more expensive grades of model 
electric locomotives are fitted with 
automatic reverse mechanisms. This 
mechanism may be removed as a unit 
from one of the new type locomotives. 
A solenoid electromagnet pulls a lever 
into engagement with a cam mecha- 
nism in such a way that the reversing 
switch plate is thrown alternately 
first one way and then the other. 

Current from the third rail through 
this solenoid magnet is controlled by a 
contact on the end of a flat metal plate 
so hinged that gravity, when no cur- 
rent is flowing through the motor, 
pulls the heavy end of the plate dowm 
and closes the contact. 

When the current is turned on, the 
pullofthesolenoid re verses theswitch- 
ing plate and immediately thereafter 
the magnetism of the stationary mag- 
net of the motor pulls down the con- 
tact end of the metal plate and stops 
the flow of current through the solen- 
oid. When the current is shut off 
to stop the locomotive, gravity swings 
the metal plate back against the 
contact so that the solenoid will func- 
tion when the current is again 
turned on. 

The reversing mechanism requires no 
attention whatever. It should not be 
oiled at all. If your locomotive develops 
the unpleasant habit of suddenly 
reversing itself, or the reverse 
mechanism seems to falter and 
stutter, look for trouble with the 
commutator or collector rollers. 
The reverse mechanism cannot 
function properly if the current 
flow is interrupted at frequent 
intervals by a dirty commutator 
or worn collector rollers. Each 
time the current is interrupted the 
effect is exactly the same as if you 
deliberately shut the current off 
by means of the regular control 
switch. 

Additional suggestions on the mainte- 
nance and operation of model railways, 
particularly with respect to lubrication, 
will be given in the next issue. 



INSULATE 
_THIBD RAIL » 

INTO 5KT10NS TO THIRD RAIL OF 

.WITH FIDER OTHER SECTION 




Test lights for determining phase relation in 
lines of two parallel connected transfonners. 
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— ihe 

PIONEER 

of two-way 

Hydraulics 

"IwO-WAY spring control— down and up — is the prin- 
ciple pioneered, developed and perfected by Houdaille. 
For 27 years Houdaille Hydraulic Double-acting Shock 
Absorbershove been demonstrating to the motoring pub- 
lic the measure of true riding comfort. 

Appreciation now amounts to demand and today the 
Houdaille principle is the standard of spring control. 
During the 27 years of Houdaille Supremacy these exclu- 
sive essentials have been perfected. 

1. The double or balanced piston. 

2. The reservoir which automatically replen- 
ishes the fluid. 

3. The air vents which permit the escape of air 
and make the instrument truly hydraulic. 

4. The easy single dial external adjustment. 
Houdailles are standard equipment on Lincoln, Pierce- 
Arrow, Jordan, Ford, Stearns-Knight, Nash Advanced Six, 
Chrysler Imperial, Stu^ebaker President, Graham-Paige, 
Cord front drive and many European cars. 

New low prices — $40, $50, $75 and $100 plus installa- 
tion. Slightly higher west of the Rockie's and in Canada. 



hydraulic 
double acHtuj 

SnockAbsoroef 



Houde Engineering Corporation, BufFolo, N. Y. 



DIVISION OF HOUDAILLE-HERSHEY CORPORATION 
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Christmas Cards 
by Photography 



By JOHN STEINKE 



Individualistic, photographic cards that can be made 
as formal or as informal and personal as is desired. 



F or individual Christmas greetings, 
photographic cards are ideal in 
that they can be made to reflect 
the sender’s personality. One need 
not be expert in using a camera to prepare 
these canls since the photographic work 
can be done by a commercial photogra- 
pher and finisher. 

Either a plain card or a folder may be 
used. In designing, the aim is to bring 
the elements of lettering, color, and paper 
to form a harmonious whole that is 
characteristic of the sender. 

Pictures have an especial place on a 
photographic card. Winter scenes are the 
most popular, but it should not make 
much difference what is used providing 
you link your wording with it and the 
festival occasion of the holidays. Take 
any scene that appeals to you and write 
the greeting around the picture. That is, 
make up your “copy.’ I'he secret of 
individualistic copy is “Be yourself.” Do 
not be bound by convention. Write as if 
yoii were sending a letter or talking to a 
friend. The more nearly it is like you, the 
more personal will be the effect. 

When your picture has been selected 
and the copy w’ritten, consider the ar- 
rangement of the card. Make “dummies” 
of common paper the exact size and kind 
of the intended card. On these sketch the 
layout of picture, wording, borders, and 
decorations. Make the dummies over and 
over until you arrive at an arrangement 
that satisfies you. 



tering, if the card is to be a plain one. 
If you are making a folding card, the 
board will have only the lettering. 
This large card should be from three 
to five times larger than your finished 
card so that all imperfections will be 
reduced when it is copied. 

By careful planning, anyone can 
do a fair lettering job. It is possible, 
however, to write out your greeting 
with a lettering pen so that when it 
is copied it will look as through you 
have actually written a personal let- 
ter. When lettering, keep the tops 
and bottoms even and in line. Keep 
the letters very close together and 
use uniform spaces between the words. 
Work to a center line. If you intend to 
color the initial letter, outline it; do not 



Applying a spatter cfTect by running a knife blade 
across a toothbrush previously dipped in water color. 



fill it in solid. In the case of handwriting, 
write as you always do. 

Take a picture of your finished card, 
reducing it so that the size will be 
that desired. From the negative 
have as many reproductions printe<l 
as you feel you will need. 

\\‘hether you do the photographic 
printing yourself or have a finisher 
do it for vou. there are now available 



a number of interesting photographic 
papers, some with soft, dull surfaces and 
otheis with extremely brilliant surfaces 
like sparkling snow in sunlight. Still 
other papers can be had in gold, silver, 
and some colors. If you are making an 
all photographic folder, you must make 
certain that you use a photographic paper 
that folds without cracking. 

A fter printing, you may want to 
L tone and color the prints. The re- 
developing tubes are advised for the ton- 
ing, while a brilliant color effect for the 
lettering part can be made by putting on 
a spatter color. Dip an old toothbrush 
into water color and draw a knife across 
it. This splatters the color over the print. 
Red and green, the Christmas colors, are 
especially effective. 

Trimming the cards is all that 
remains to be done, if you are mak- 
ing plain cards. If a folder is being 
prepared, use any of the various 
thin mounting papers, and fold and 
mount your prints, tipping them on 
with glue. 

^ You can buy many styles of at- 
f tractive envelopes or make your 
own, if you prefer. For a pattern, 
open up an envelof>e of the style 
you wish to make. From this you 
can easily prepare a template. Lay 
out the template on heavy card- 
board and use this as a guide for 
cutting the paper with a razor blade. 
Many attractive patterned tissue 
papers are available for a lining. 
Fold the envelope over a cardboard 
of the inside size of the envelope. 
Put points of glue along the edges 
and fold down. After the greeting 
is inserted, glue the flap in the same 
manner that you would use in sealing an 
ordinaiy commercial envelope. 



P L.ACE the picture first, then the word- 
ing, and last the border if you are 
using one. Keep the arrangement simple. 
If you find yourself temporarily stumped, 
look through a number of national adver- 
tisements- and you will probably find a 
layout in one of them that will help you. 

As soon as the layout is satisfactory, 
you are ready to do the actual work of 
making the card. It is necessary to pre- 
pare a large size card which you will later 
copy with your camera or have a photog- 
rapher copy for you. This card should be 
a thin, smooth board. On it glue an en- 
larged picture and do the necessary let- 



in cutting the paper for the envelope*, use 
a raxor blade and a cardboard template 
made by copying a commercial envelope. 



The lining is placed in the envelope blank and 
then the three sides are glued and folded over. 
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^^Our advice to all of our dealers is to recommend 
RCA Radlotrons for initial equipment and for 
replacement in all of our radio instruments. We 
do this because we use them for experiments 
and tests in the Gllflllan laboratories and find 



that they have no superior.” 

Expert radio engineers advise that all tubes in your radio set be re- 
placed at the same time — once a year at least. Old tubes left in im- 
pair the performance of the others. By installing a complete new 
set of RCA Radiotrons you are assured of balanced performance. 

MC/% H\t/%IDIIIOiriV!tC»l^ 



RADIOTRON DIVISION 

Radio-victor Corporation of America new york Chicago atuanta Dallas san Francisco 



® This s«sl on an advertisement in POPULAR SCIENCE MONTHLY s<rnifi«a th« Approval of the INSTITUTE or STANDARDS. See pace 8 . material 
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Benjamin C. Evans, of Crawfordsville, 
Ind., at the metal working bench of hia 
extraordinary home workshop. A mort* 
gage loan broker by profession, he has 
made mechanics, particularly woodwork* 
ing, his hobby. In the foreground is the 
hollow chisel mortiser and boring attach* 
ment of his variety saw; behind this is an 
electric drill press and supply cabinets. 



Man W ho Has 
Every Tool a 
Woodworker 
Needs 



For jig-sawing. Mr. Evans uses a port- 
able machine placed on the bed of his 
wood-turning lathe. At the right is a 
12-in. sanding disk. The larger machines 
are a 12-tn. drum sander and a circular 
saw table. Alt the machines in the shop 
are motor driven, three 1*H. P., two Vi* 
H. P., and two V4-H. P. motors being 
required to operate the entire shop. 



W^IIAT amateur nie<?hunic can 
” ItMtk at Mr. Evamf* workshop 
without a fe<‘liii^ of envy? Yet even 
if most of us eanmrt ho|»e to have a 
f«lio|> no well eqiii|>|M*<l« we can eniiilate 
Mr. Evans iit seleetiiig only hiEh-grutle 
t4K>ls and machines, and in arranging: 
them in an etlieient and orderly way. 

Even if your workshop is relatively 
small, you may have devised some 
s|>ecial features that w«»uld interest 
other renders. If so, send a photo- 
graph or photographs, ace4»mpanicHl 
hy a hri<‘f description, to the Home 
Workshop Editor. Five dollars will 
he paid for eueh print that is foiiml 
snflieiently interesting for publication. 



A general view of the shop which shows both the amaxing 
variety of toots and the orderliness of their arrangement. 
Alt the cabinets are filled with tools and supplies. The re* 
volving cabinet at the left holds seventy.two sizes of wood 
screws. In the center is a 12-in. band saw and immediately 
in front of it may be seen a reversible shaper, for which Mr. 
Evans has a large collection of cutters, an adjustable gage, 
andahold down. In the background is a woodworking bench. 



At the left is the jointer, in the center foreground 
the shaper, behind it the drum sander, and in the 
right background the variety saw table. Behind 
the jointer is a rack for bits; above is a tool cabinet, 
a collection of C-clamps'and oilers, and a board 
with a number of shaper cutters and attachments. 
To the right along the wall is a rack for turning 
chisels, with cabinets above, and in the comer is 
the lathe and jig saw. A cabinet for paints, 
another for hardware and supplies, and a board for 
drafting instruments can be seen on the far wall. 



Copy. IV," ■ '•* 
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THE 

CRAPTIMANfHIP 
OP PHINEAf PIGOE 



The mellow beauty of Early American 
cabinetry was born not without its trials. 
Phineas Pigge, personifying the traditional 
wood worker of Colonial times» was, after 
all, a human being. Picture, then, his con* 
sternation on the day he ran out of stain 
half'way through Col. Eustace’s highboy. 
Nothing to do but mix more stain. And woe 
betide him if he failed to match the shade of 
the previous batch. It was a wizard’s task. 
Phineas very often failed. And even when 
he approximated the former color, there 
were still streaks and laps to contend with. 

Today, we so admire the useful and the 
beautiful in Phineas Pigge’s cabinet work 
that we reproduce it on all bands . . . and 
with success. Its physical proportions are 
not difficult to copy. And today we have the 
advantage of Johnson’s Wood Dye . . . uni* 



form to the last drop in the bottle, to the 
last bottle in the gross. Its clear, true color 
penetrates deeply, without streak or lap. 
Take it from ten dififerent bottles on the 
same job — the result is always the same, 
uniform to the last degree. 

May we send you our expert manual on 
wood finishing? Professional methods of 
obtaining the mellow beauty of Colonial 
cabinetry, regardless of the wood 
you use, are explained step by step. 

And the Johnson’s Wood Dye and 
Finishes specified may be purchased 
at your hardware store. Send cou- 
pon today. 

S.C. JOHNSON & SON 

"Tbe ItUerior Finisbing Autbarities" 

Racine, Wisconsin 




JOHNSON'S 
WOOD DYE 



♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

S. C. JOHNSON & SON, Dept. (PM12), Racine, Wisconsin 

Gentlemen: Please send me, without charge, your professional 
wood finishing manual. 

Name. 



Street 



City. 



■ State 



84 



POPULAR SCIENCE MONTHLY 



Deceubbb, 1929 



How to Fix a Balky Garage Door 

A Spray Gun for Oiling Hard-to-Reach Places — And 
Other Helpful Suggestions for the Automobile Owner 



W HEN the runway to the garage 
is practically on a level with 
the garage floor, even a light 
fall of snow will interfere with 
opening the doors the full distance neces- 
sary to allow the car to drive out of 
the garage. Furthermore, if the ap- 
proach to the garage is of concrete 
and the clearance is small, water get- 
ting under the concrete will freeze 
and lift it enough to jam against the 
bottom of the doors. 

The illustration of Figure 1 shows 
one remedy. The bottom of the door 
is sawed off and replaced with a 
hinged section which can be turned 
up to give the door several inches 
clearance. If the door rests against a 
sill which extends across the front of 
the garage it will be necessary to 
make the hinged i>ortion open out- 
ward, in which case the snow and ice will 
have to be shoveled away for an inch or 
two in front of the doors to permit the 
folding up of the lower portion, as shown. 

The diagram of Figure 1 shows another 
method of solving the problem by re- 
placing the lower portion of the door with 
a double hinged section which can be 








W(RC PtM-HOLDCR 

Fig. 2. Replacing a valve pin with the aid of 
an ingenious holder made of looped iron wire. 

folded straight up. This avoids all trouble 
with ice or pack^ snow unless, of course, 
the snow is piled higher 
than the top hinge. 



Simple Holder 
for Valve Pin 

M any jobs around an 
automobile are hard 
to do, not because they 
are inherently difficult 
from a mechanical stand- 
point, but because space 
is so limited that the hand 
cannot properly approach 
the work. 

One operation of this 
sort is that of replacing 
the valve pin after the 
valves have been ground. 
With some types of valve 
lifters it is very difficult to 
hold the pin between the 
fingers and get it in the 



Fig. 1. A hinged section at the 
bottom of the door assures 
clearance in winter. Right: 

I>iagram showing double hinge. 

hole in the valve 
stem. Frequently 
part of the mani- 
fold or some other 
portion of the motor 
interferes with the 
hand. Figure 2 
shows a simple rem- 
edy. Wind a wire 
pin-holder of iron 
wire. Make the 
loops in the end of 

the wire just tight enough to properly 
guide the pin and loose enough so that 
the holder can be withdrawn, leaving the 
pin in the hole in the valve stem. The 
pin will stay in the hole and pull out of 
the pin-holder if the holder is moved 
sidewise to cramp the pin in the hole. 

Handy Squirt Lubricator 

T he harder it is to get at a bearing to 
lubricate it the more likely is the 
lubrication to be neglected. While the 
modern automobile 
^ is so constructed 
that lubrication is as 
easy as possible, 
there are many 
places that still are 




hard to reach, such as the clevis joints in 
the brake mechanism. 

Few people like to crawl under a car 
just to squirt a drop of oil or two from an 
oil can on a clevis joint. Figure 3 shows 
how to avoid this trouble. Secure an 
old discarded plumbers’ torch and 
remove the wick. Fill it with a mix- 
ture of light lubricating oil to which 
a small percentage of kerosene has 
been added. You will find that if you 
pump up a good pressure you can, 
with this outfit, squirt a fine stream 
of oil as far as fifteen feet. A little 
“target practice” at the 
clevis joints and springs 
will materially reduce 
the wear and consequent 
rattle at these points. 
Squirting oil along the 
edges of the spring 
leaves is easy, and ade- 
quately lubricates the 
spring. 

JVindshield Gap 
Closer 

ANY open cars are 
so constructed that 
the windshield is in two 
sections. Usually a rub- 
ber strip is supplied to 
fit in between the two sections to keep 
out the rain. This strip, while effective in 
keeping out the rain, does not improve 
the car’s appearance and is a disturbing 
black line across the line of vision. 

An effective solution of the problem is 
shown in Figure 4. Two strips of trans- 
parent celluloid, in length equal to the 
width of the windshield, are perforated 
along their center lines with a series of 
holes. They should be laced in place as 
shown in Figure 4, pulling the lacing suf- 
ficiently tight to keep the celluloid flat 
against the glass. 






OIL FROM A DISCARDED TORCH 

Fig. 3. An old plumbers’ torch 
converted into a spray gun for 
oiling places hard to reach. 



Fig. 4. Right: How to replace 
the rubber strip across the 
windshield with celluloid. 




THE CELLULOID 



.$10 for an Idea 

E ach month Popular 
SCIENCE monthly 

awards a prize of $10, in 
addition to regular space 
rates, for the best idea 
sent in for motorists. The 
winner of this month’s 
prize is D. L. Siverd, 
of Commodore, Pa., 
who suggested the garage 
door clearance device 
in Figure 1. Other contri- 
butions published are 
paid for at the usual rates. 
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Tl/iVE IN! 

ERNO RAPEE and the 
MOBILOIL ORCHESTRA 

of 55 pieces every Wednes- 
day night over W E A F and 
associated NBC stations. 



We asked: 

"What do you notice first 
about the New Mobiloil?” 



Motorists answered: 

"It lasts longer” 



When the New Mohiloil had been in use sev- 
eral months, we sent investigators to call on 
motorists in different parts of the United States 
and Canada. We wanted their unbiased opinion 
of this new oil. 

Our investigators asked: "What do you notice 
first about the New Mobiloil ? ” Motorists every- 
where answered: "'Mobiloil lasts longer.” 

What is the significance of these three words 
"Mobiloil lasts longer”? Perhaps they sound 
unimportant at first glance. But as a matter of 
fact, they are the most significant words in the 
science of lubrication. For, in comparing oils of 
similar "body”, engineers have proved that the 
oil which lasts longest, also lubricates best. 



Of course, we already knew the New Mobiloil 
was the longest-lasting oil on the market. We 
had given it every scientific and practical test we 
could devise. 

Through all hours of steady speedway driving 
at an average speed of nearly 70 miles an hour, 
we conclusively proved that the New MobUoil 
stands up better and lasts longer under every 
speed and condition of driving. 

This is why we can say to you: "The New 
Mobiloil will keep the first-year feel in your 
engine, lubricate your engine better — it lasts 
longer.” 

VACUUM OIL COMPANY 

Makers of high quality lubricanU for all types of macbioery 



the New 






Mobiloil 

Keeps the first-year feel in your engine 
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Second Article in a Series on 
Building a Schooner Model — 
Blueprints Are Available with 
Complete Full Size Drawings 



By E. Armitage McCann 



F or those who are thrilled at the 
mention of the sea, the building of 
this small-scale reproduction of the 
famous fishing schooner Bluenose should 
prove to be an interesting and pleasant 
pastime. 

If you missed the first of these articles 
(P. S. M., Nov. ’29, p. 79), which dealt 
with the construction of the hull, you can 
obtain full size drawings of the completed 
model with details of each difficult part 
by sending for Blueprints Nos. 110, 111, 
and 112 (see page 110). 

Having completed the hull, we are 
ready to fashion and arrange the deck 
fittings. These operations should particu- 
larly interest those who love the sea, 
for in planning the deck our imagination 
can carry us to the original Bluenose 
with its spray-spattered deck and rails. 

The fittings and their respective places 
in the deck grouping are shown below. 

Hawse holes should be placed in the 
hull by boring H-in. holes in such a way 
that they come through the deck at an 
angle just inside the waterways. A rim 
can be added by using gesso or other 
plastic material. 

In the bow of the model is a samp- 
son post, % by % by in., which has 



a square hole in the base to take the 
bowsprit. Near the top, on the forward 
side, is pivoted the arm for the windlass 
brakes, and above this is the bell, which 
can be made from a pin and a drop of 
solder filed to shape. 

The windlass barrel has w'ide cogs in 
the center in which the pawl catches, 
small cogs for the ratchet of the brakes, 
curved barrels for the chain, and a smaller 
drum for the ropes. The uprights can be 
cut to shape, bored for the barrel, then 
split with a knife and glued together 
again around the bearings. The extended 
ends are bored for the pin points that are 
used to fasten the windlass to the deck. 



There are eight H-in. deadeyes on each 
side of the hull as shown in the deck plan. 
The forward ones are level with the 
masts at the deck level and are set close 
to the rail cap at K-in. intervals. The 
deadeyes are held down with chain plates 
having no channels. They can be made 
by twisting fine wire around the dead- 
eyes, leaving short ends slightly apart. 
Cut by H in. strips of metal, punch 
two holes in them, and solder on the ends 
of the wire. Then cut notches in the rail 
caps and nail the plates to the hull with 
bank pins. The chain plates are painted 
black except for the white stripe. 

The companionway just aft the fore- 



Furnishing 
Bluenose 



Fishing schooner model Bluenose built by Captain 
McCann, master mariner and ship model e x p er t. 



The fittings, as shown, are cor r ect in every detail and the accuracry with which they are 
made and arranged does much towards making the model an attractive and perfect miniature. 



the 

Deck 



P 




Plan showing position and comparative sise of fittings. A Bluenose history can be obtained by 
sending a self-addressed and stamped envelope with a request for Home Workshop Bulletin No. 2. 
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AH AMAZING 
IMPROVEMENT 

IN RECEPTION FROM YOUR 
PRESENT RADIO RECEIVER* 



WITH NEW EVEREADY RAYTHEON 
4-PILLAR TUBES 



The inevitable jolts and jars 
of shipment and handling can’t 
budge the elements in an 
Eveready Raytheon Tube by 
as much as a thousandth of an 
inch. Their accurate spacing, 
which assures maximum per- 
formance, is immune to these 
common hazards. 




4-PILLAR TUBES 

Showing the exclusive, patented Eveready 
Raytheon i~Pillar coostructioa. Notice the 
sturdy four-cornered glass stem, the four 
rigid supports, and tne stiff mica sheet 
bracing the top. 



The 4-Pj7/ar construction, 
which gives Eveready Ray- 
theon Tubes their remarkable 
strength, is patented and ex- 
clusive. With no other tube 
can you get all its advantages. 
If you examine the illustration 
at the bottom of this page, you 
will see the superiority of this 
construction. 

This is especially important 
in receiving tubes which have 
large and heavy elements — 
tubes such as the 224 screen 
grid, the 280 rectifier, and 
power tubes used for push- 
pull audio amplification, re- 
quiring perfectly uniform 
characteristics. 

People everywhere, using 
Eveready Raytheons in their 
receivers, report increased dis- 
tance, more power, better tone 
and quicker action. To get the 
most from your receiver, put a 
new Eveready Raytheon in 



eVE ready 
RAYTHEON 



each socket. Your dealer has 
them in all types — including 
the famous B-H tube for “B” 
power units. 

National Carbon Co., Inc. 

General Offices; New York, N. Y. 

Braaehes: Chicago Kansas City 
New York San Francisco 





4-PILLAR SCREEN GRID 

Eveready Raytheon Screen Grid Tube, 
ER 224. The vreight of the four large ele- 
ments in this tvpe of tube makes the ex- 
clusive Eveready Raytheon 4-PiV/ar con- 
structioa vitally important. 



It, 



Trade-marks 



'""‘''ml or 




I 

^^■mast is a block of wood, cut as shown, 
the front having a door and the sides 
being paneled. It is white with a brown 
door and panels. 

The skylight aft the companionway is 
above the galley; it, too, is fashioned 
from a block of wood and painted white. 
The six small squares are glass, for which 
H celluloid or photographic film may be 
substituted. 

The fore and main hatches are blocks 
sloped slightly on top and rounded at the 
corners, with grooves in the top and 
tiny ringbolts made from wire rings fas- 

I tened down with little staples. The 
coamings are white and the hatches dark 
brown. 

The cabin top is also made from a block 
of wood, the side lines conforming to the 
run of the rails. On it, to one side, is a 
skylight somewhat similar to the one for- 
ward. At the after end are doors and a 
slide. The top, which overhangs the side 
a little, is painted brown, while the sides 
are painted white. 

The steering gear is a worm and screw 
affair inclosed in a box as shown. The 
shaft of the wheel lies to one side of the 
rudderpost and is at right angles to it, 
therefore not horizontal. 

The wheel may be cut from brass plate 
or celluloid, or made from wood with 
brass wire spokes soldered to a hub and 
shaft. 
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Poiitions of windlass, bow> 
sprit, fife rail, hawse pipe, 
and bell. Note the belaying 
pins in upper part of fife rail. 




Above — Stern arrangement showing 
wheel box and main shackle. Right — 
The construction of the deadeyes, 
boom jaws, and the foresail traveler. 



MAIN FIFE RAIL 



AFT of the wheel is the water butt, 
/x which is a cask shaped from a piece 
of wood and lashed to two cleats glued 
to the deck. A pinhead will serve as the 
bung. The cask cleats and lashings are 
all painted white. 

On either side of the wheel are the main- 
sheet bitts, which are nothing more than 
posts with pieces of flat metal driven 
hrough them. 

The grating is a delicate thing to make 
properly. The best way is to take a thin 
piece of hardwood and make saw cuts 
halfway through, where the crossbars 
are to be; then make long cuts length- 
wise, cutting through where the holes are 
to be. Cut strips of wood to fill the cross 
cuts, glue them in, and sandpaper smooth. 
The grating effect may be simulated, how- 
ever, by varnishing the wood and draw- 
ing in the holes with India ink. 

Two nests of six boats each are carried 
by the Bluenose. Each nest is made in 



one piece by cutting it to the main out- 
line, cutting V-shaped grooves at the 
sides and ends, and hollowing out the 
upper dory and giving it three seats and 
little stem and stern seats. These nests 
are lashed to cleats fastened to the deck 
and at least the upper ones should have a 
loop of rope at each end to facilitate lift- 
ing the boat outboard. The boats are 
brown outside and white inboard. 

The holes for the masts and bowsprit 
next can be’ bored. The ^in. hole for 
the bowsprit will have to be very carefully 
made. A small hole should be drilled first 
and then a larger one made. 

The hole for the foremast, Jfe in- in 
diameter, is in. from the stem; the 
hole for the mainmast is 4}^ in. farther 
aft. The foremast rakes back at an angle 
of two in fifty, the mainmast at three in 
fifty. 

The fife rails surround the masts. The 
fonvard one may be a shade smaller than 
the main. Glue two square posts into the 
deck forward of the mast as shown; to 
these fit a D-shaped piece for the rail, 
supported abaft the mast by turned 
posts. Then make an oblong piece with 
square holes in it to fit over the forward 
pwsts. On the outside of each post there 
is a cleat which should have a sheave 
(wheel) in it; pins hammered flat will 
serve for these. 



Belaying pins are held in these rails 
as shown, eight in each. These may be 
turned from brass wire or bought ready 
made, or plain pins may be us^. Paint 
the rails and pins white. Almost under 
the main fife rail are the pumps. 



T O THE little bulkhead at the break 
of the deck and to the deck forward 
of the foremast are fastened cleats for 
the foresail and staysail sheets. Nail as 
well as glue them because they have to 
stand a strain. 

Right aft, at the position shown, are 
the main sheet shackles (see detail). The 
shackles and rings project through a slot 
in a board, just under the level of the 
upper cap rail. AH of this is white. 

Our schooner will carry two anchors 
on the foredeck. One is a regular harbor 
anchor with a loose stock, as shown on 
the deck plan, the shank l^ing about ^ 
in. long. The other is a sand anchor for 
anchoring on the banks. It is longer and 
slenderer with wide palms. It will not be 
lashed down on deck like the other, so is 
lashed with half of its wooden stock over- 
board, as with deep-sea ships. The heavy 
anchor has a short chain cable, the sand 
anchor a long one of rope or wire. 

Next month we will proceed to set 
up the rigging on our schooner. 



Preparing and Painting Concrete Floors 



M' 



["ANY kinds of paint coatings for 
cement floors are now on the 
market and are very efficient in 
that they act as an attractive finish for 
the floor and also protect the surface to 
some extent against the ravages of wear 
in the fform of powdering away and 
cracking. 

In preparing a floor for a paint coat, 
care must be taken that the surface is 
free of any dirt or grease. Grease spots 
can be eliminated by scrubbing the floor 
with a strong solution of washing soda 
and water after first cleaning up as much 
as possible with benzene. 

Cement floors are likely to show streaks 
of alkali. This coating should be removed 
or neutralized before the paint is applied, 
do this 



solution of four pounds of zinc sulphate 
dissolved in a gallon of water. If the 
floor is at all damp the zinc sulphate will 
not be effective in neutralizing the alkali, 
so it will be best to use instead a solution 
made by mixing one pound of fluosilicate 
of magnesium in one gallon of water. 

Before applying the finishing coat in 
the form of paint, be sure that the floor 
has thoroughly dried, because any traces 
of the washing solution will tend to injure 
the painting coat. Also remove all crys- 
tallization from the surface, as the crys- 
tals will tend to cause cracks and scale in 
the paint. This can be done by brushing 
the surface thoroughly. 

One type of coating is made of cement 
on a lime base. This is also used on stucco 
and concrete walls. As it must penetrate. 



it cannot be used on top of concrete 
previously finished with oil paint. 

If a concrete surface is first prepared 
with any one of the standard cement sur- 
face hardeners, which will eliminate what 
is called “suction,” any first-class floor 
paint or enamel will serve. There are on 
the market, however, several specially 
prepared floor paints of the oil and var- 
nish base type that will give better serv- 
ice than the paints intended for use on 
wood floors only. Paints on floors are 
subjected to extremely hard usage and 
those covering cement floors even harder 
wear, since the cement does not offer the 
cushioning effect that wood does. 

Cement floors can also be treated by 
applying one coat of surface hardener 
and then tAiMMMi^of floor wax. — G.W. 
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How to File Circular Saws 



Told by the World’s Foremost Makers of Saws 



D ISSTON Circular Saws, and all other Disston 
Saws, are made of Disston Steel, from Disston’s 
own steel furnaces. The cutting qualities of this steel, 
and the skill of Disston craftsmen, made Disston the 
world’s foremost saw makers. 

You want Disston Steel in your circular saw. There 
is no substitute for it. This steel takes and holds a 



keener cutting edge; cuts easier, and stays sharp 
longer. In great lumber mills, Disston Circular Saws 
are standard equipment. You will find that you, too, 
can do better work if you use only Disston Saws in ^ 
your home workshop. 

Ask for Disston! Circular Saws and Band Saws, 
Hand Saws, Hack Saws, and, of course, Disston Files. 




Files for the Wood Worker 

Disston Cabinet Fites (fine teeth) for smooth- 
ing and finishing wood surface^ caaing^ght 
doors and drawers, etc. Disston Wood 
Rasps (coarse teeth) tor rough and fast cut- 
ting. enlarging botes, etc. Half-round 8' 
Cabinet File, 65c. Flat 8* Wood Ra&p, 60c. 



.jrr' 



T 



llandicst of Pocket Levels 

For truing up construction work, tevelling 
shelves, etc., use a Disston Fcatberweiglit 
Pod(et Level. It is the lightest and handiest 
level nude. Lenrth, 9*; weight, 4 oz. Aero- 
plane aluminum. Three proved glasses. $1.26. 




For Cutting Dovetails, etc. 



Wherever the finest possible joint is needed, 
and tor dovetailing, pattern making, etc., use 
a Disston No. 68 Dovetail Saw. Blade extra 
thin, with fine teeth. The 8* blade, 17 points 
to inch, is most popular. $1.60. 




T O sharpen small circular saws, you need a filing clamp 
or vise; the proper files, and a saw set, or an anvil and 
hammer, to spring the teeth. Tlie Disston No. 7 Circular 
Saw Filing Vise is handiest, taking saws from 4*' to 16". 
On cross-cut and combination saws, use Disston Taper 
Files, C or 7*"; on circular rip saws use Disston Mill Files, 

6' or 7", with one round edge. 

First joint the saw, getting all teeth same length. Do this 
by tumingsawbackward by hand on mandrel, holding emery 
stone lightly against tops of teeth until all are touch^. 

Then put saw in vise and set the teeth, 

using a Disston No. 18 Triumph Saw 

Set (Illustrated; $1.50). Be careful not 

to carry the set down too far on the teeth. Follow the 

original set of your saw. Note that one tooth is set to the 

right and the next to the left. 

Next file the teeth as near to their original shape as possible. 
Keep all gullets of same depth and width. Bevel teeth 
alternately, following original angles. In filing, do not 
reduce leu^h of teeth; simply bring them up to a sharp 
point. Bevel on both face and back should TO about one- 
third the length of the teeth. 

On a combination novelty sow, which cross-cuts, rips, and 
miters, do not set the raker teeth ; set only the scoring teeth. 
No teeth of a hollow-ground combination saw should be 
set. Do not bevel raker or cleaner teeth, but file them 
straight through. 

Your hardware dealer has in stock, or can get for you 
quickly, Disston Circular Saws for any machine. 

DISSTON 

Makers of “THE SAW MOST CARPENTERS USE” 




“TheSawMostCarpentersUse” 

The two haodiext saws for the home woik- 
sfaep are the £6-ii]ch 8-pmnt for croas-cutting. 
and the 26-inch 6H-Point for ripping. You 
will need these on alomst every job. Tbe 
popular “D-8*' Lightweights cost $3.66. Many 
other styles and sizes to choose from. 




Band Saws for Better Work 



Disston "Thin Gauge” Narrow Band Saws 
are 2 to 3 gauges thinner. They run better 
on machines with wheels up to 26* diameter. 
Saw V 8* long, H' wide, 26-gauge, brazed, 
$2,03, Other sizes in proportion. 




Disston Combination Saw 

This type of Circular Saw, known as a Ggm- 
bination Nox^lty^ Saw, does cross-^tuBg, 
ripping, and mitering equally well. It is made a 
cither flat ground for general work or h<dlow^ 
ground for smoother cutting. 



“Disston Small Circular Saws and How to Use Them” is a new 
bulletin which tells how to operate and refit saws. It will be of 
interest and value to every owner or prospective owner of a small 
electric bench saw outfit. Tbe coupon will bring it to you. 



Henry Disston & Sons, Inc., Philadelphia, U. S. 

(In Canada, address Henry Disston 6c Sons, Ltd., Toronto) 

Please send Bulletin on Circular Saws and other helpful data. 



f’ame and AdcJre.« 

POPULAR Science Monthly signifies t. - approval of the Institute of standards. 8. 
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Hints on Heat 
Treating Steel 

How to Acquire Instrument- 
Like Accuracy in Judging 
Hardening Colors — T ricks 
in Controlling the Process 

By HENRY SIMON 



m ^ T“HEX a mechanic is familiar 
% V / with the theory of hardening 
WW tool steel (see P.S.M. Nov. '29, 
▼ ▼ p. 94), he naturally asks two 
questions: How can I obtain the neces- 
sary practice in judging the hardening 
colors? What is the best method of 
arranging the equipment and carrying 
out the operations used in hardening? 
This article will give new and simple 
answers to both questions. 

To obtain practice in judging colors, it 
is well to use a number of graduated test 
pieces, as shown in Fig. 1. These may be 
made from tool steel odds and ends, but 
all should be of the same steel, with the 
kind of steel identified by a stamped 
number. Ordinary drill rod is an excel- 
lent material because it requires no clean- 
ing and will harden in both water and oil. 

Start with two dozen small pieces, all 
of the same size and shape as at .4. Heat 
one piece at a time, attentively w’atching 
for the change, and quench in water just 
as the piece seems to gain color again. 
Test the hardness with a file, as suggested 
at B. If it is so hard that the file will not 
cut it, try quenching the piece at what 
you consider a slightly lower temper- 
ature. Test again, and continue going 
down with successive pieces until the file 
just cuts with difficulty. A shade above 
this is the proper quenching temperature. 

When about half the pieces have been 
hardened in water, try the remainder in 
oil. This time the “heat addendum” is a 
Uttle harder to judge, because it starts 



QUENCHED AT O. 



QUENCHED AT b 



Fig. 3— A. Wrong 
oven position. B. Oven 
placed in dark corner. 
Fig. 4— Uneven heat- 
ing caused by poor dis- 
tribution. B. Uneven 
heating resulting from 
fast heating. C, D, and 
E. The serious results 
of uneven heating. 



about 100®F. above the end of the critical 
range. Remember that, other things 
equal, it is not possible to get the same 
steel quite as hard in oil as in water or 
brine. Although it is poor practice to 
harden steel more than once, it will be 
all right to use such test pieces over 
again three or four times, provided they 
are cleaned with coarse aloxite cloth 
before each use. 

With a few hours of steady systematized 
practice you will be able to judge just 
when the critical change takes place. It 
then remains to develop the judgment 
necessary for determining the heat allow- 
ance for w’ork of various sections. Here 
again, practice may be made short and 
cheap by making up several sets of 
graduated trial pieces, something on the 
order of those shown at C. Follow the 
same procedure as before, and it will not 
be long until the eye will have obtained a 
fair judgment of w’hat 
the proper quenching pjQ 2 -a 

heat for any particu- 
lar piece of work 
should be. 

Since steel loses its 



Fig. 2 — A. Test foi 
critical point. B. Sim- 
ple magnet rigging 



magnet 



Fig. ! —A. Drill rod 
samples. B. Testing for 
hardness with file. C. 
Various graduated test 
pieces, and table show- 
ing differences in water 
and in oil quenrhing. 



magnetism just as the 
critical transforma- 
tion is completed, a 
magnet may be used 
as a help in ascer- 
taining it. With 
proper handling, this point can be deter- 
mined with all the accuracy of a costly 
instrument, as indicated at Fig. 2-/1. At 
B is illustrated a more convenient device 
— a small bar magnet hung from the end 
of a brass rod. As the steel emerges from 
a black-red heat and begins to brighten, 
the magnet is repeatedly approached, each 
time being quickly withdrawn, until it is 
found to be no longer attracted. Such a 
magnet is a valuable aid to the beginner, 
and indeed is always a good check to 
have on hand. It should, however, be 
used only as a check. 

Learning to harden by eye is a meaning- 
less term, however, unless the eye is given 
a fair chance to tell heat color. This 
means, for one thing, that the oven must 
be shaded as carefully as a lathe or miller 
should be lighted. The oven should be 
located in some corner of the shop w'here 
the light is subdued. Glary, 
whitewashed walls and un- 
shaded windows near the oven, 
such as in Fig. 3-A, should be 
absolutely avoided. 

As indicated at B, there 
should be nothing to distract 
the eye, no matter whether an 
oven or a flame is used for 
hardening. As the critical 
range is approached, the eye 
should be kept confined to the 
fire and the shaded surround- 
ings. Last but not least, light 
conditions must be right in the 
oven itself. 

This part of the problem will 
take care of itself when the 
heating is correct. Generally 
speaking, heating is right when it is slow 
and uniform. When a cold oven is so 
heated, all parts of the interior will red- 
den evenly. The appearance of a fiery fog 
when the oven is at or near red heat may 
be evidence of either incomplete combus- 
tion or of too fast heating. When properly 
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I OT just making things, but 
making them right — thaCs the big kick you get out of your 
shop down cellar when you work with Starrett Tools* 



StarreU PUtol 
Crip Hack Smc 
Frame No. tS3 



Starrett 
CombiitatioH 
St/uare No, 94 



not 

just making things • • 



Each of the Starrett Tools shown here ~ and many another be- 
sides— should he in your tool-chest. They are accurate, practical. 



THE L. S. STARRETT CO. 



dependable. 

Write for Catalog No. 24 «W” showing over 2500 Starrett Tools. 



World's Greatest Toolmakers 
Manu/aeturers of Hacksavcs UnescMed 
Steel Tapes — Stantlard for Aocuraey 
ATHOL, MASS., U. S. A. 



Your dealer will be glad to show you the tools you selecL 
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fired, the atmosphere in the 
oven should be entirely clear 
by the time the oven walls 
first begin to show color, and 
it should remain clear 
throughout the heating. 

When thus heated, the 
quenched work will show no 
appreciable amount of scale 
or carbon deposit, and it will 
be in a condition to allow' the 
eye to exercise full judgment. 

Properly done, the heating 
should ordinarily produce a 
simultaneous temperature 
rise in all parts of the work. 

Uneven heating may be of 
tw'o kinds, that due to defec- 
tive heat distribution in the 
oven as at /I , Fig. 4, and that 
resulting from too rapid 
heating, as at B, where the 
heat in the oven is uniform, 
but the slender portions of the work can- 
not carry off the heat at the same rate as 
the heavier ones. Often the one trouble 
is due to the other, because the forcing of 
the fire causes the oven to heat unevenly. 
Whatever the cause, the effect is equally 
bad; some portions of the work go 
through the critical change at an earlier 
moment than the others, as seen at C, 
and are therefore bound to be above or 
below the proper quenching temperature 
at the moment when the remaining por- 
tions are right. 

The results in this event are pictured at 
D and E. In the plainer kinds of work, 
such as the stud at C and Z), there is the 
choice of either quenching at the temper- 
ature of the body and getting the head 
imperfectly hard, or of quenching at the 
temperature of the head and having 
coarse and weak grain in the body. The 
case is w'orse with the die at E, where 
there is a soft spot at a, weak grain and 
hardening cracl^ at b, and probably de- 
formation of the die shape. 

This brings us to a point which is gen- 
erally little understood. While it may be 
entirely correct to introduce a piece such 
as the almost solid bar a in Fig. 5 into a 
red-hot oven, it will not on any account 
do to follow the same procedure with a 
piece having slender pro- 
jections like b. Unless 
the fire is unduly forced, 
the work at B will be 
able to convey the ini- 
tial high heat fast enough 
to the internal portions. 

With piece b, however, 
the thin portions are 
bound to flare up ahead 
of the heavy ends. These 



Fig. S. — A. Proce- 
dure depends on 
•hape. B. Uniform 
heat transmission. 
C. "Soaking” cure. 




Fig. 6. — A, B, and C. Odd shapes require special heating. D. Method of 
quenching to overcome uneven hardening. E. When shielding is impossible. 



Annealing Large 
Size Castings 

B uild a forge fire to the 
depth of 6 in. Break the 
coke up into small pieces, 
place the w’ork on top of this, 
and build a fire-brick wall 
around it. Next, fill in the 
spaces betw'een the wall and 
the work with small pieces of 
charcoal. Heat the material 
w’ith a ver>' light blast until 
the charcoal is fully ignited 
and keep the charcoal burning 
until the work becomes red- 
hot. Heat the work for about 
one hour and keep it well 
covered with charcoal. Then 
allow the fire to die down and 
the work to become cool 
slowly. — George Schmidt. 





portions will therefore be hotter than the 
rest of the piece, and they will have been 
subjected to injurious soaking long before 
the piece is quenched. Such work should 
therefore be slowly brought up from a 
black or black-red oven, as indicated at 
C. It is certain evidence of heating if a 
thinner piortion of a piece shows even a 
slightly higher heat than the rest. 

With pieces on the order of b, it is, 
nev'crtheless, desirable at times to appl.v 
the heat unevenly. Several more pieces 
on a similar order are shown at .4 in Fig. 
6. Such intentional uneven heating is the 
exact reverse of that which ordinarily 
takes place. Where a part is of some size 
and of decidedly varying section, the 
problem insofar as quenching is con- 
cerned is really the same as if there were 
several different parts each requiring a 
different “heat addendum.” A charac- 
teristic case is illustrated — where it is 
desirable to heat the thin fiange to a 
lower temperature than the heavy body. 
The desired result can be properly 
accomplished by placing the tool with the 
fiange down in a shallow ring that will 
partly shield it from the heat, as at B, 
so that the tool in quenching show’s a dif- 
ferential color something like at C. 

.\t D is shown a similar plan applied to 
part a. Such a part with 
a blind hole, by the way, 
should be quenched so 
as to avoid uneven hard- 
ening. At E, finally, is 
suggested a simple rough- 
and-ready way that is 
sometimes useful in parts 
which cannot be conven- 
iently shielded. This 
consists in removing the 
work partly or wholly 
from the fire several times for a brief 
interval just before the critical range is 
attained. With skillful handling, the 
result is the desired temperature and 
equal hardness of both portions. 

This 18 the twelfth in a 8 erie 8 of 
articles by Mr. Simon on shop prob- 
lems of intercHt to the machinist and 
toolmaker. In his next article, which 
is scheduled for early publication, he 
discusses some odd uses for familiar, 
everyday materials in shop opera- 
tions. These uses are incorporated in 
kinks that help to lighten many oft he 
often diffieult jobs arouiul the shop. 




\^OU can saw to u curved line 
if you grind away alM>ut half 
the width of the hack saw blade 
between holes. 

Doing good work is only half 
of being a good mechanic; 
taking care of machinery and 
tools is the ether half. 

Deep holes can be drilled 
better in the lathe than in a 
drill press; for as the work re- 
volves the drill tends to go to 
the center, while if the drill 
is revolving it tends to move 
out. 

To be sure you arc right 
when grinding a reamer, try it 
in a piece of scrap metal and 
check the hole. 

Do not depend on the tm>l- 
crib niun too much; check all 
of your tools for size. 

Punctuality is one of the 
nu>st valuable assets a shop 
man can acquire. 

Sometimes a file reversed in 
the filing machine will give 
better results, especially on 
thin work. 

Loosen the chuck jaws when 
finishing a thin ring or it may 
not be round when you get 
through. 

Grind a few grooves in a 
hardened set screw to use as a 
tap for cleaning out holes — as. 
for example, holes in a die that 
were packed during the heat 
treatment. 

A small |M»cket mirror is a 
haiidv tool. 
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The new Brown &. Sharpe Micrometer Caliper No. 24 
measures direct by ten>thousandths in a new, easy way. 
Ten-thousandths can be read as easily and positively as 
thousandths on an ordinary micrometer. Notice the 
widely spaced graduations on the lower thimble where 
the temthousandths are read. 

Compact in design, easily used, eatily read — there are 
no gears or intricate mechanisms to get out of order. 

Ask your dealer to show you this new micrometer or 
write for circular. Dept P. S., Brown & Sharpe Mfg. 

Co., Providence, R. L, U. S. A. 
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How to Operate a Jig Saw 



Chaia Cattiag 



Balt Clippiag 



Nat Splitting 

H. K. Porter, Inc. 

7 Ashland Straat EToratt, Mau. 



PORTER^S 

Portable 
Hand Cutting 
Tools 

Pertar*a Catting Toala ara da- 
tigaad to aaTa hackachea and 
praciaaa tlma« Thajr ora part- 
ahla — lar nsa wbararar tba |ah 
bappana to ha. Thair roggad 
]aw8 cat claan* nmltipljring 
tramandanily tha praatora as- I 
artad on tba bandlaa. And 
tbay nujr ba naad in Tariaoa 
poaitions, In apaoaa otharwita 
dimeolt — or impaasibla — to 
work in. 

In prodaetlony nuiintananca 
and rapair work Portar Tools 
mnltiply num powar. They be- 
long in arary well-aqnippad 
■hapt work bench and tool kit. 

Sand far lllnstratad 
baaklct describing 
Partar Taal s t their 



T he curved out- 
lines of these 
attractive hang- 
ing bookshelves make 
an ideal problem for 
studying the use of 
the motor-driven jig 
saw. 

In earlier articles, 
the writer has told 
how to use many 
other home w'orkshop 
machines, illustrating 
the processes in each 
case by some piece of 
furniture. The book- 
shelves chosen for the 
present example will 
prove an addition to 
the living room orden, 
or, inde^, maybe placed in the breakfast 
room to hold artistic pieces of china or 
pottery. 

In choosing the tyf>e of wood to be used, 
much depends on the finish. My choice 
, would be a cheerful color of lacquer, agree- 
] ing with the color scheme of the room in 
which the shelves are to hang. White- 
wood, or even wood taken from packing 
cases may be used, if close graine<l. 

Step No. 1 — Making 
the Patterns. On a sheet 
of heavy cardboard 5 by 
31 in., lay off 2-in. 
squares, and from the 
working drawing on page 
96 plot the curves. Cut 
along the outline with 
scissors. In like manner 
lay out and cut the head- 
piece on a sheet of card- 
board 5 by 16^ in. 

Step No. 2 — Getting 
Out the Stock. On the 
jointer, join all edges of 
the various pieces — the two sides, the 
headpiece, and the three shelves. 

Step No. 3 — Using the Circular Saw. On 
the circular saw, rip the pieces to the cor- 



Rr 

Wilma m 
K L E N K E 



These bookshelvee Torm 
an ideal object lesson in 
the use cf the jig saw. 



Two types of jig saw mechanisms. At the left is the crank 
motion and at the right the horizontal motion mechanism. 



The table of the jig saw can be 
tilted to any angle, making it 
easy to cut an accurate bevel. 

The tension of the blade of 
this machine can be adjusted 
by working a lever at the top. 

reel width and again join 
these etlges on the jointer. 
Cut the ends off square, 
making all the shelves the 
same length. If you have a shaper (shaping i 
machine), use it for putting any desired 
molded edge on the front of all shelves. Of 
course, you can easily round these edges. , 
as shown, with a hand plane. , 
Step No. 4 — Using the Jig 
Saw.^ Jig saws are con- 
structed on two different 
principles. The one type 
works on a cam or eccentric, 
with a little handle or crank 
on the side of the wheel con- 
nected with the saw; and as 
this wheel revolves, the han- 
dle pushes the saw frame up 
and down. The maximum 
speed and power is possible 
with this type of construc- 
tion. The second type is con- 
structed with a horizontal 
sliding block or crosshead, 
which moves the saw frame 
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Qee, Dad! 

CouldnH We Have Fun 
with 

One of Those Chests ! 

A set of tools — what do they mean? To 
the boy — boats and airplanes and swords 
and heaps of shavings; to Dad — a work' 
shop — hours of interesting recreation 
with his boy; to Mother — comrade- 
ship for her husband and boy — flower 
boxes for the sun porch — and maybe, ^ 
repairs to the cupboard door. ' 
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STANLEY 



Your hardv.arc dealer will be glad to show you these tool 
chests. Ask him for a copy of Stanley Tool Chest Catalog 
No. S35e or send to us for a copy. 

THE STANLEY RULE AND LEVEL PLANT 
NEW BRITAIN. CONN. 

TOOL CHESTS 



Boys or men, the fascination is the same. 
Why not a chest of Stanley Tools for 
them this Christmas? There are ten if- 
ferent sets all packed in sturdy chests. 
From $10.85 to $90, there is one to fit 



every purse. 

There are also twenty-five Stanley Plans 
giving step by step instructions how to 
make twenty-five useful household arti- 
* cles. The book, “How to Work with 
Tools and Wood,” is a practical textbook and guide for 
tool users. Plans cost 10c each; book, $1.00. 
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Maydoles . . . 



I 



the big “feller” 

for rough, tough 
work, balance, power 
and strength built in. 
Claws have a grip like 
a bulldog^s jaw, pull 
the largest noil or 
smallest brad with- 
out slipping. Built to 
stand the hardest use. 




the little “feller” 

for in<»del builders, 
radio fans — for deli- 
cate, fussy cabinet 
work. Perfectly bal- 
® anced, face and sides 
crowned just enough 
so you won^t mar 
your work, built for 
men who know tools 
and like to work with 
g€M>d ones. 

If you take j>ride in your 
tools and the work you do, 
you'll want these Nlaydole 
Hammers in your set. Ask 
your dealer to show you the 
size and weight you like. 

Write usjor a free cap\ af Packet Hartil- 
book 23 ‘*B** containing much hantly 
mnformation. 




Y’OUR HAMMER 8INCE^1S43 

. mMrnmm 

Hammers 

The David Maydole HainmerCo..NorwtchJIY 




up and down by means of a crank m'echa- 
nism. The action of this type is smooth- 
running and extremely quiet. 

The table of the jig saw is set to an 
angle of 90 degrees in order to make a 
square cut. Insert a rather coarse blade 
in the frame, seeing that the teeth point 
down. Now adjust the finger for holding 
down the work to the proper thickness. 

You will have to work in from both ends 
on account of the length of the sides; it 
may even be necessary to do a little hand 
work if your machine w’ill not reach to the 
center from both ends. It will pay you to 
do the jig-sawing very carefully, as it will 
eliminate a great deal of handwork. 

Step No. 6 — Smoothing Vp the Edges. 
Use a drum sander on all possible curves. 
Curves that are too abrupt for 
the sander must be smoothed 
with a cabinet file, followed with 
sandpaper. For some of the 
curves, a small spokeshave will 
help a great deal; and on the con- 
vex curves and flat pieces, a 
sharp chisel is the best tool to 
use. A good cabinetmaker uses 
the file as little as possible. 

Step No. 6 — Cutting the Dado 
Joints. Place the two sides to- 
gether, being sure to have a right 
and left side. With a try-square, 
mark the location of the three 
shelves. Use a groover of the 
proper size and fasten this in the 
circular saw, in. above the 
saw table. Groove out both 
sides. Note that the grooves do 
not run to the front edge; this 
means that you must raise the 
stock up so as to start cutting at 
the right mark. A little hand- 
work will be necessary at this 
point. The end can best be 
cleaned out by boring a j^-in. 
hole with a Forstner type bit; 
make the holes 5^6 in. deep. The 
roundetl front edge of the shelf 
will fit the hole perfectly. A 



simpler method, though not so 
good, for fastening the sides to the 
shelves, is to make butt joints and 
screw' the job together w’ith round- 
headed screws. 

Step No. 7 — Turning the Orna- 
ment. Glue two pieces of stock 
together with a sheet of paper be- 
tween. making a piece in. 
square, and turn the ornament in 
the lathe. The purpose of the 
paper is to allow the splitting 
apart of the two pieces after the 
turning operation is completed. 

Step No. 8 — Sandpapering. Us- 
ing No. H sandpaper, thoroughly 
sand all parts. Repeat with No. 0 
sandpaper. 

Step No. 9 — Assembling. Make 
a trial fitting between clamps to 
make sure that all joints fit. Mark 
the companion pieces as they are 
to go together. Use plenty of the 
best glue and clamp the w’ork 
tightly. Clean off all of the excess 
glue by throwing fine saw'dust over 
the glue that oozes out of the joints 
and then scraping it off at once 
with your chisel. 

Step No. 10 — Cleaning Up. 
After allowing the glue to harden 
for at least five hours, carefully remove 
any excess glue that may stiU remain. 
Then sandpaper with No. 0 sandpaper, 
slightly rounding all sharp edges. The 
piece will then be ready for the finishing 
operation. 

Step No. 11 — Finishing. Apply one 
coat of thin w’hite shellac to all parts. 
When this is hard and dry, sandpaper 
thoroughly with No. 0 sandpaper. Now 
apply the desired color of lacquer, using 
a sprayer if available. 

This article i.s the fifth of a series in 
which Mr. Klenke, through the courtesy 
of various manufacturers, is demon- 
strating the use of many new home 
workshop machines of both combina- 
tion and individual types. 




Asaembly drawing of the shelves with the curved outlines 
which are to be enlarged by laying them out on 2*in. squares 
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here’ 



a Million 




Dollars worth of Fun! 



EVERY BOY likes to see, and 
know 'why the 'wheels go round. 
Meccano answers every question. 



Giant Block-setting 
Crane. 

Build it with 
Meccano 



Self -operating Jib 
Crane 

Build it with Meccano 



tually operate when hooked up with 
the powerful Meccano electric motor, 
which comes with outfits No. 5 and 
Nos. 20 to 70. 

If you want to become a famous 
Engineer, commence now. All models 
illustrat''d in our manuals are built on 
correct engineering principles. 

FREE — The big Meccano booklet 
for boy engineers tells all about Mec- 
cano in words and pictures. You can 
have your copy /rec, 
merely by sending the 
names and addresses 
of three of your pals. 
Write them on a post 
card, with your name 
and address. Meccano 
Company, Inc., Dept. 
A-1, Elizabeth, N. J. 



r "S dead easy making models with 
Meccano. There are more than 200 
accurately machined parts — a part for 
every purpose — of sturdy steel strips, 
with holes every half-inch apart; Brass 
Pulleys, Gears, Girders, Axle Rods, 
Couplings, Nuts and Bolts, Miniature 
Dunlop Rubber Tires and a host of 
other parts forming a perfectly inter- 
changeable mechanical system. 

There is simply no end of fun with 
it , building models from 
the simplest to the most 
advanced, including 
every mechanical in- 
vention known to the 
engineering world. 

They all work like the 
What’s 



Traiis-Atlantio 
Monoplane 
Build it with Meeeaoo 



MECCANO OUTFITS 
No. 0Makera472Modeietl.50 
No.lO “ 727 “ 3.50 

No. 5 • 496 • 6.00 

No.20 - 737 ‘ 7.50 

No.30 • 785 " 10.00 

No.40 “ 836 “ 16.00 

No.60 • 803 ‘ 25.00 

No.60 • 936 * 35.00 

No.70 • 983 • 55.00 



real thing 
more, these models ac- 



Steam RcJler 
Build it with 
Meoeano 



Realistic .Automobile Chassis 
Build it with Meccano 



Real miniature Dunlop 
Tires. For Meccano 
automobiles. With 
Outfits No. 5 and Nos. 
20 to 70 



Copyrighted matenal 
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T he latest 
development 
of applied 

SCIENCE! 

New Gun Shoots 
Targets and Small Game 
without Powder 

The New 

GROSMAN 

REPEATER 

Deadly Accuracy 
and Tremendous Power 



^ embodies the most advanced 
principles of the use of air as 
power. It has all the advantages 
of any first class .22 rifle and 
these exolurive features: 

1. Absolutely noiselcfts. 

2. Never needs cleaning. 

i. Low cost ammuni- 
tion. 

4. Amazinft accuracy. 

5. No bullet splatter. 

6. Adjustable power. 

The Pride of Hundreds 
of Target Shooters 

Its mani-elous accuracy and perfect 
balance, its beautiful finish and 
many outstanding features make 
the new Grosman Repeater the 
pride of target shooters every- 
where and one of the mast popu- 
lar gtins for all round sport. 
For the first time, men living in 
the cities and the sub- 
urbs can now enjoy the 
pleasures of target 
shooting — in the cellar 
or back yard. 

Small Game 
HUNTERS 

You CM> knock ’em 
dead in their trarks 
with thin new. bleb- 
powered, ailent ri6e- 
Aft«r you have used 
the new CroaDinn Ro- 
pe* ter you will 
never want any 
other Bmall bore 
rifle. 



Play Screen for Children 




and nailed in place in the order 
named. The three sections can 
be lightened considerably by 
covering the framework with 
burlap or unbleached muslin in- 
stead of tvall board. However, 
if this is done, it will be neces- 
sary' tostrengthen theframe. The 
corners will have to be mitered, 
lapped, or mortised and tenoned, 
and the other joints also mor- 
tised and tenoned. The cover- 



The screen serves as a play house 
or as scenery for children’s plays. 

A PLAY screen that 
resembles a house 
and can be folded 
for storage when not in 
use makes an ideal addi- 
tion to any child’s Christ- 
mas toys. 

As a school project, its 
construction is such that 
it makes an instructive 
shop problem; and since 
it is almost indispensable 
as part of the kinder- 
garten equipment, the 
shop department can re- 
ceive monetary credit 
for the work and ma- 
terials that were used in construction. 

'I'he screen illustrated is the design of 
Jonathan Bright, an instructor at the 
Academy High School at Erie, Pa. It was 
awarded first prize in the intermediate 
woodworking division of a national shop 
problems competition conducted by the 
Educational Department of Popular 
Science Monthly. 

To construct the screen, any available 
lumber may be used, but much labor and 
time can be saved by purchasing 1 by 2 
in. white pine in random lengths from any 
convenient lumber or planing mill. If 
wall board is used to cover the framework, 
this can be ordered at the same time. 
Two sheets 4 by 10 ft. must be purchased, 
although only one and a half sheets are 
needed. 

The first thing to do in constructing 
the three sections of the screen is to cut 
the waU board into four pieces, each 4 
by 5 ft. Then pieces of wood are cut to 
length for the outside frame of each sec- 
tion, and are glued and nailed to the wall 
board. All of these pieces arc placed even 
with the edge of the wall board except the 
bottom piece of the middle section, which 
is placed in. from the edge. This is 
done to leave room for the band iron that 
is screwed in place later. The crosspieces 
forming the top of the door and windows, 
the pieces under the windows, and the 
vertical pieces at the sides of the doors 
and windows, are then fitted and glued 



ing should be lapped over the edge and 
tacked on the edge or the back. 

The frame for the door can be cut, 
glued, and nailed in place next. In saw- 
ing out the door, leave yi in. on all sides 
for clearance when the door is fitted into 
place. 

The braces shown in the comers are 
made from the short pieces of 1 by 2 in. 
stock left after the framework is made. 
They are cut in a miter box to about 6 
in. long and are glued and nailed in place. 
The sections are allowed to stand over- 
night to give the glue a chance to set 
before cutting in the door and windows. 

A series of yi-\n. holes are drilled in the 
two corners diagonally opp>osite each 
other in the two window openings and a 
keyhole sa'w used to start the cut, sawing 
close to the frame. After the cut is started 
it is easy to complete the sawing with a 
crosscut handsaw. The same method 
applies to the cut across the doorway. In 
sawing out the door, be sure to saw close 
to the pieces forming the doorway, leav- 
ing any surplus wall board on the door. 

The center section has a piece of yi by 
K in. by 4 ft. band iron screwed to the 
bottom edge across the doorway to hold 
the two sides of the section rigid. 

The door is hung withapairof ornamen- 
tal brass-plated hinges, although any 
avaUable hinges or butts may be used. 
Two stops are glued and screwed to the 
inside on one side of the door frame to 
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Woodworking^Units 




Combination 4-Inch Jointer and 
8-tnch Circular Saw Unit 

iDounted ronrpnirntly or w«1drd steel stand. Both tna- 
cUinefl can be need toffetlier or senarately. Fumiabed with 
or irithout motor. 

8-inch Circular 




**Delta” Electric Hand! -Shop 

A complete Motorized Workshop for craftsmen, incladln^ all necessary eqaipment for 
Circular Sawing:, Wood Taming, Scroll Sawtnr, Sanding:, Drilllnr, Grinding and Buffing. 



New •‘Delia’* 
MOULDING CUTTER 



Practical Design — Dependable Quality 
— Plus Many Exclusive Features — 

that’s what you find in every woodworking unit bearing the Delta trade- 
mark. Craftsmen, artisans, farmers, mechanics — all who use wood in their 
daily labors or spare-time hobbies 
— are delighted with the sturdy 
construction, splendid efficiency, 
and moderate cost of Delta equip- 
ment. They appreciate keenly such 
exclusive constructional features as 
the Patented Tilting Tables, Auto- 
matically-oiled Bronze Bearings, 

Heavy U-Shaped Lathe Bed, Circu- 
lar Saw Raising Lever in the Handi- 
Shop — the new Welded Steel 
Stands, Graduated Fence, Practical 
Rip Gauge, Graduated Miter 
Gauge, and the convenient arrange- 
ment, in the new Delta Jointer and 
Circular Saw Units, which can be 
used with your motor, if desired. 



10 Day Trial 

Easy Terms 

For complete details and full description 
of the new 1030 Delta line, send coupon 
for FREE illustrated literature. Sho^\^ 
many items of interest to those who w-ork 
with wood. You will learn, also, how you 
can tr>' any Delta equipment for 10 days 
under actual working conditions at our 
risk. Choice of three convenient payment 
plans. Mail coupon TODAY 1 

DELTA SPECIALTY CO. 

DM*lon of 

DELTA MANUFACTURING CO, 
1661-67 Holton SL MHwaukee, WIs- 




Cuts Over SO Moulding Shapoe 
With Only 4 Seto of Blades 

High speed blades produce over 10,000 
cuts per minute at 8500 R.P.M. Blades 
require no individual adjustment. Quick- 
ly and easily locked in position. Spe- 
cial guide fence. Unusually low price. 

^ ^ ^ 



I DELTA SPECIALTY OOMPANT, D.pl. B-12S 
8 Division of "Delta Msnufacturlng Co." 

■ 1601-67 Holton 8t.. Mllwaukoe, Wit. 

8 Please send me FBKE, Illustrated literature 
I describing 1980 model ‘‘Delta" Wootlworkim 



describing luau model itelta oo4lworking 
T'nits. Also details of 10 Day Trial Offer and 
Easy Payment Plans, 



Name 

Address 
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YOUR plant 2 



Let **Red Streak^* Hack Sows 
prove they outperform any 
blade you^ve ever used. 

When you have a 
metal cutting job, you want it done 
as quickly and as easily as possible 
• . • you want the easiest and fastest 
cutting hack saw on the market. 

You want “Red Streak” Hack Saw 
Blades! Mechanics in all types of 
trades praise the improved cutting 
qualities in “Red Streak” Blades. 
Electric furnace steel makes “Red 
Streaks” wear-resisting. Evenly set 
teeth make the cut go straight. 
They're made for those who handle 
a hack saw roughly. 

Test the “Red Streak” in your hack 
saw frame and you'll be a booster, 
too. Look for the blade with the 
red end. 

SIMONDS 

SAW AND STEEL COMPANY 

FITCHBURG, MASS. 



**The Sato Makers** 



• 4'0 



prevent the door from swing- 
ing in too far. A small wood 
button is screwed to the out- 
side of the frame to keep the 
door closed w'hen the screen 
is folded for storage. A 
small knob is also added to 
the outside of the door. 

The three sections are 
hinged together with dou- 
ble-acting screen hinges to 
allow for the proper open- 
ing and folding of thescreen. 

The effects possible 
through decoration are un- 
limited. The screen can be 
painted to harmonize ^^'ith 
any desired color scheme. 

The door frame and the 
window frames can be 
painted in a darker color to 
give a realistic effect. 

.\nother possibility is to 
paint bricks, shingles, or 
weather boarding on the 
waUs. Small flower boxes 
for the outside of the \\in- 
dows and cretonne curtains 
on the inside of the windows 
pleasing effect. 

The colors of the paint, cretonne, and 
other decorations are necessarily left to 





















< 


» 


OD 

c 


TON 








t 












f 




WINDOW 






*‘KNd 




WINDOW 








DOOR 








< 


> 


,5J0f 











\ 

^ 




lO 






1 










\ 







r/?OA/r 

4-0 — 









BAND 



1- 



]R0N^ . I 












4|8L 

UT 

'rJj 






1 


















STOCK I 



Assembly of 
windows and 






12*0 



give 



the play screen showing front plan of door and 
scenerylike construction of the back members. 

the individual taste of the builder of the 
screen. With a little thought and plan- 
ning a realistic and attractive effect can 
be obtained. 



Embossed Leather Billfold 



T he attractively embossed billfold 
illustrated could well be included in 
any list of Christmas gifts. It ac- 
commodates both the new and the old 
size bills and can be made by the easy 
and effective method of embossing pre- 
viously described (P. S. M., Nov. ’29, 

p. 102). 

The 4 by 8 in. piece of leather for the 



BtlablUhed 1632 A 
Braneh Offices and Service Shops In Principal Cities 




ASSEMDte FARTS, HOLD, 
WITH PAPER CLIP, AND 
APPLY RUBBER 
CEMENT AV0N6 EOOeSj 



^ £5^ARER EDGES ARE 
CEMENTED. LAY OUT 
AND PUNCH HOLES 



The deaign of the linoleum die; the arrangement of the die, pads, 
and blocks; the finished fold and the method of assembling it. 



front or outside of the billfold should be 
tooling calf, which can be bought at any 
large leather store. If tooling calf is not 
available, any of the better grade leathers 
to be found in the ordinary shoemaker’s 
shop will serve the purpose. 

In addition to the leather for the front 
piece, one piece of thinner stock, 8 by 9 
in., will be needed. This may be of any 
leather of ordinary thick- 
ness, lining calf or kid being 
the best suited. The color 
of this piece should match 
fairly well the outside of the 
fold. 

Patterns are cut from 
paper to the shap>e and size 
of each piece, as shown in 
the drawing at the left. 
Leather then can be cut to 
the patterns and fitted to 
be sure that they are cor- 
rect in size. Piece No. I 
should be large enough to 
take care of shrinkage 
when the leather is wetted 
for the embossing process. 
Several of the edges, as 
shown in the sketch, should 
be skived or thinned \vith a 
knife as indicated in the 
cross section on page 102. 

The seams that hold the 
inside pieces in place can be 
sewed on a sewing machine. 
The embossed design may 
be as simple or as complex 
as you wTsh. The design 
shown is of the modem 
type and is very simple, and 
it can be made still simpler 
by omitting the diagonals. 
A piece of battleship lino- 
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H ello boys* The boy 

who sets my new TRA 1 1. 
BLAZING No. 8 EREC- 
TOR for Christmas will sure 
be the talk of the town. When 
you’ve built your 6-foot model 
of a real trans-atlantic Zep- 
pelin, your pals will flock from 
miles around to look it over — 
»-itb its giant silver ^g. gon- 
dolas. propellers, landing mast. 
And that’s not all. I have 
worked all year to put into 
these new 1929 Erectors the 
thrills of a lifetime. You r»n 
build almost every mechanical 
invention you can imagine. 

Think what a thrill you’ll 
get building these wonderful 
models that whiz and hum 
alcmg when operated with your 
big powerful Erector electric 
motor. Everything necessary 
lies beneath the cover of the 
brass bound chest that bolds 
the new 1929 Erector. With 
its many new exclusive and pat- 
ented parts, you can build one 
after another, over one thousand 
working models, including Air- 
planes, Automobiles, Trains, 
Steam Shovels, Locomotives, 
llerricks. Bridges, Power 
Plants; models of every descrip- 
tion and kind. 

Now, boys, here's the way to 
get this barrolful of red bloMed 
fun. Send for the amazing 
^iy8terious Erectorscope and 
Catalogue that tell all about 
Erector. Show it to your 
Dad— then take him to any 
good toy store. Let him see 
Erector himself — watch him 
warmup to it. He will want to 
build tilings with it himself. 
It's a sure way to get the 
World’s Greatest Toy for 
Christmas. 

SUNDAY 
AFTERNOONS 
Tune in on 
RADIO’S ZIPPIEST 
FEATURE 

A. C. Qilbert’s Famous 
Sports TaZfes 

Let me introduce to you 
Babe Ruth, Tad Jonn, and 
other great Sports Heroes of 
1929! Hear them broadcast 
their inspiriug mes.sages to the 
boys of America. Every Sunday 
afternoon beginning November 
10th. Remember the Time — 
5:30, Eastern Time — 4:30, 
Central 'Time— 3:30, Mountain 
Time — 2:30, Pacific Time. 
Cut out the list of stations 
below and choose the one you 
get beat on your radio receiver. 
WEAF.. . - New York 
WEEI ...Kusloii 
WJAR. . . . Providence 
^\•TAG . .Worcester 
WCSH. . .Portland. Me. 

WPI Philadelphia 

WC'.AE... .Pllisburgh 

WRC Washington. I>. <‘. 

WGY- . . Kchenectadj 
WGK. . .BuRalo 

WSAI Cliiclimati 

KYW. . . .t 'hicago 

WWJ l>etr^i 

KSI> ... SI. I.oiils 

WCCO . . . M inneapolis & si . Puul 

woe Davcniiort 

WHO . . . l>es Moines 
WOW . . Omaha 
WDAP . Kaiisa-sCiiy 
WTMJ. . . Milwaukee 
WEBC. . .Superior. WIscoiisiu A 
Duluih 

KOA Denver 

KSL Balt l4ike City 

KGO San Kraoclacu 

KOMO. . -Heullle 

KFI l»s Angeles 

KCW Portland. Ore. 

KHO Spokane 

and other N. B. C. chain 
Radio Statlona 



The Trail Blazing No. 8 $25.00 



The Set That Builds the Zeppelin. The giant ship of the skies, and hundreds of other 

great inventions. Includes girders for Zeppelin frame and lc"'':r^- »,iver ha* aouHnUs 

propellers, stabilizers, and in addition includes all the parts o 



Sensational No. 7 V 2 Builds the Chassis $15.00 



Here's the set I know will give you the greatest thrill you ever had. Fun? Ob, Boj ! 
It’s the real thing and there’s a thrill packed in every one of its unnvaled parts. Boys, 
this is one great outfit, and there are hours of real sport waiting for you building auto- 
motive models. From this great assortment of distinctive, unsurpassable, patenteil 
feature ERECTOR parts you can build over 800 models. Automobile Chassis, 1 ractors. 
Scooters, Fire Engines, and a Hook and Ladder are only a very 
few. Packed in a big, red, brass-bound obest, has big 16-mch 
steel truck body, famous steel model building tray, 88-page, 
manual, powerful electric motor, completely assembled pear 
box. big red steel disc wheels with oversize balloon tires, 
fenders, radiator, hood, bumper, springs, steering wheel. 



heavy truck axles, cab top, steam boiler, steam shovel — in 
fact, 25 lbs. of scientific thrills for every day of the year. 



'Why the New 1929 ERECTOR is the worids greatest toy 



1 Patented Erector Girder. A real 
genuine girder like engineers use. 
The interlocking edge, a novel, exclusive 
EREICTOR feature, eliminates bending 
and makes it possible to connect two 
girders, sturdy and strong, with a single 
bolt and nut. and a four piece square 

E 'rder with two screws only. (In all 
rector ^ts.) 

2 Patented Erector Motors. Power- 
ful Battery Motor in No. 4. 6, 7, 
7Vt and 8. Famous Polar Cub ll()-volt 
Universal Motor in No. 9 and 10. 

3 Pa ten ted Assembled Gear Box. 

Adaptable to every possible gear 
combination, and for reversing move- 
ments. Convertible into 3-drum hoist- 
ing engine. Standardized for use with 
either battery or 110-volt Motor. In- 
cluded assembled in the Famous No. 4 
Set and up. 

4 Heavy Steel Truck Body, 15 inches 
long. Exclusive ERECTOR feature. 
In No. 7 Set and up. 

5 3^-lnch Solid Steel Disc Wheels 
with Balloon Tires. .An exclusive 
ERECTOR feature. In No. 714 and up, 

6 Patented Bid Giant Channel 
Girders, straight ond curved. Elec- 
tricallv baked in brilliant red. Exclusive 
ERECTOR feature. In No. 7 and up. 

7 Larfte Steel Model Bulldind Tray, 
pierced with ERECTOR standard 
holes. Patent pending. Exclusive 
ERECTOR feature. In nV 0 and up. 

N««’E»ector Zeppelin Features 
Patented Erector Zeppelin girder, 
silver bug, gondola.'*, propellers, stabil- 
isers. 



bug, gom 
udders, e 

FREE! 



Other Exclusive Sensational 
Features 

Patented curved girders (in all sets., 
giant fly wheel macnine frame (makiin: 
possible the building of machinei> 
models); Patented duplex base plale 
Rouble standard holes, making it pos- 
sible to use axles of two sizes); Erectot 
Dredge Bucket. Tip Bucket. 

Exclusive Mechanical Wonder 
Features 

Duplex Plate, Cam, Flat and Cone 
Pulleys, Quarter and Internal Gears, 
Eccentric Loup, etc. 

Excftisit^e Erector Airplane 
Features 

Fusiiage, wings, cylinders, propellers, 
stabilizers, rudiler, pontoons, struts, 
nose, swivel. 

Sensational Automotive Features 

Truck body, fenders, radiator, hood, 
axles, steering wheel and knuckle, 
springs, bumper, hea\y duty disc 
wheels, etc. 

A Feu' of the many other Count- 
less Features 

Steam Boiler. Steam Shovel, Boiler 
Plate, Bull Ring, SMment Plate, Pei;- 
furatod Strips -four holes to the inch 
(in all sets); Erector Gears — Pinion, 
Crown, Flat, Mitre, Helical, Interral, 
Quarter. Worm. The only construction 
toy for duplicating every engineering 
feat. Possible with no other toy but the 
NEW ERECTOR. Made from struc- 
tural steel, plated, brilliantly enameled 
in colors and electrically baked. Per- 
fectly interchangeable owing to the 
minute details of standardization. Con- 
tains an unrivaled assortment of parts 
and builds more models than any other 
construction toy. 



As long as they last 

A. C. GILBERT’S 



AMAZING AND MYSTERIOUS 
ERECTORSCOPE 

The first lucky 100,000 boys will get absolutely 
free the Mysterious Erectorscope. It will fool the 
smartest boy. You have never seen anything like it. 
Just look through the Erectorscope; you will not 
believe your e>cs. E>-crybody will want to look 
through it. Mail the coupon today and get your 
Eiwtorscope uml Gilbert Toy Catalog 






Famous E RECT OR- Jat» 



The New Blft No. 7 $10.00 

The Set that Builds the Steam 
Shovel. 

The Wonderful No. 6 $7..S0 

In the Big Red Chest with the 
Steam Boiler. 

The Famous No. 4 $5.00 

With Powerful Electric Motor and 
Gear Box. 

Dandy Beginner’s Set No. l..$1.00 
The Set that Builds the Squaro 
Girder. 

The Advanced No. 3 $2.50 

The Set with the Long Girders. 

The Giant No. 0 $35.00 

The Slechaiiieal Wonder Set. with 
119-volt Motor. 

The Deluxe Set No. 10 $50.00 

Complete, Unsurpassable, EKEC'- 
TOR in all its glory. 

Erector Electrical Set, No. 3005. . . 

$5.00 

‘The Set that Electrifies and Il- 
luminates. 

The Bid Girder Set No. B. . $9.50 
The Set that Builds the Ferris 
Wheel. 

Erector Airplane Set No. C. .$10.00 
Flies by an Electric Motor. 

.Also Manufacturers of 
BIG BOY TOOL CHESTS 
GILBERT CHEMISTRY 
AND MYSTO-MAGIC 



124 Erector Square. New Haren, Conn. 

Please .send me my free copy of the Mysterious 
Erectorscope and Gilbert Toy Uatalog. 



‘'opy • 



102 



POPULAR SCIENCE MONTHLY 



December, 1929 




For Model Boats 



PLASTIC WOOD 

(R««. U. S. Pat. Off.] 

For Making Blocks 

Blocks and Deadeyes can be readily 
moulded with the Angers, right into 
the stays if desired, and the holes 
punched with ease before the Plastic 
Wood hardens, without danger of 
chipping or splitting. 



Sealing Bulwarks 

Use Plastic Wood to 
build up, inside or out- 
side, when the bul- 
warks do not quite All 
the rabbet. 



Mast-Head Caps 
are easily made and 
securely fastened with 
Plastic Wood. Sand 
them smooth after 
hardening. 



Figureheads 



Much ingenuity can be 
shown by shaping Plas- 
tic Wood to intricate 
figureheads. After 
hardeningit can be fur- 
ther worked with tools 
without chipping or 
splitting. 



If Plastic Wood hardens too rapidly 
while working, or for thinning it, or clean- 
ing hands and tools, use Plastic Wood 
Solvent. In 25 and 50-cent cans. 



Handles 

like 

Putty 

1 1b. can 
$1.00 




Hardens 

into 

Wood 

yi lb. can 
35 cts. 



Ac Hardware and Paint Stores 

ADDISON.LESLIE COMPANY 
322 Bolivar Street Canton, Mata. 



leum, exactly the size of the 
billfold, is used for the die. 

The design is laid out on the 
face and carved in very low 
relief. If the carving is done 
with a penknife, the back- 
ground should be gouged 
out in chunks, leaving the 
carving rough and pebbly. 

Some wet paper impres- 
sions should be made first 
to make sure that the result 
is just what is desired. The 
leather is then thoroughly 
wetted and pressed into 
the die by using a vise or 
press, as shown. 

When the embossed sec- 
tion has dried thoroughly, 
and the various edges have 
been skived, sewed, and fit- 
ted where necessarv', the 
parts are cemented in place 
with ordinary rubber ce- 
ment. Care should be taken 
I to be sure that the cement 
I is placed only on the edges, 
j The billfold is now ready 
, to be laced. The holes for 
the lace are punched with 
an ordinary nail set or a 
leather punch through all of 
, the thicknesses of leather at 
; once. 

The lacing is usually 
kangaroo or wallaby skin 
cut as shown, but any thin 
leather will serve the pur- 
pose; even the leather salvaged from an 
old pair of shoes or slippers may be used. 
The correct width of the lace is about 
^ in., and should be cut to a length 
of about six times the combined distance 
around the billfold. To flatten out the 
lacing, the laced fold should be hammered 
along the edges, and then shellacked to 
make it stiff. 

If a colored effect is desired, the color 
may be applied over the pebbled surface, 
wiping lightly until the desired tone is 




^NEWSIZEP BILLS 



LINE OF LACING 
LARGE BILLS 



SEWHER^ 



‘/g- 








/4WIDB 



STRIP OF TOOLING 
CALF WITH THIN 
EDGE GLUED TO 
BACK OF BILLFOLD 

COMPARTMENT FOR LARGE BILLS 



SKIVE OR THIN EDGES 
SO LACING WILL BE 
LESS BULKY 



TOOLING CALF 4-x 6"FOR 
NOS. 1 AND 7c 


1 




1 





N02 



NQ3 

2%"x8* 



NOS 


N 06 


\ 


2 V>2Sf 


2 V« 3 - 





iVxzV 



Patterns of various pieces that go to 
make up finished billf.>ld, method of 
lacing, and how skiving is done. 



/'THE STITCH HERE 
SHOWN IS THE BEST y 
TO use FOR THE 
BlUFOLO 



obtained. .Any oil or flat artists’ color 
may be used, if thinned down with gaso- 
line or benzene. 

The. whole billfold when completed is 
carefully waxed with a good grade of 
ordinary floor wax or shoe polish in order 
to provide a smooth, finished-looking 
surface. — F. Clarke Hughes. 

This is the .second of a series of ar» 
tides by Mr. Hughes dealing with ap- 
plications of this neWf easy, and effi- 
cient method of cmiM.ssing leather. 



Sharp Knife Aids in Model Plane Building 



T he most important tool in model 
airplane building is a sharp knife. 
Some model builders prefer using a safety 
razor blade, feeling that it is sharper and 
therefore more efficient and quick cutting. 
This is very true, but it also presents the 
ever-present danger of a badly cut finger. 
.\ knife is much to 
be preferred, and if 
sharpened fre- 
quently in the man- 
ner to be described, 
it will perform every 
cutting job quickly 
and accurately. 

In sharpening a 
knife, hold the stone 
in the palm of your 
hand, put a few 
drops of oil on it, 
and place the knife 
blade, cutting edge 
flat, on the surface. 

With a gentle rotary 
motion, rub the 
blade on the stone. 



When the blade is free from nicks, it 
should be whetted on the smooth side of 
the stone until it begins to stick as you 
rotate it. The blade is now ready for 
stropping. 

Place the blade flat on a leather strop, 
the cutting edge toward you. Stroke the 
blade away from 
you and at the end 
of the stroke give 
the blade a half 
turn and draw it 
back toward you. 
Just turn the wrist 
until the edge of the 
blade points oppo- 
site to the direction 
of stropping. 

Three or four 
minutes of rapid 
stropping will be 
ample. Try the 
blade by seeing if 
it will slice paper 
without tearing it. 
— A. W. Jackson. 



I Toy Plane with Controls 

Tj'VER handle a joy stick? 
-L/ Tjl^cll, if you happen to be a 
boy — particularly a boy whose 
father likes to help you build 
things — you will be able to do it 
next month. An article will be 
published iu the January, 1930. 
issue of POPULAR SCIENCE 
MONTHLY telling how to con- 
struct a goo<l-sized toy airplane 
cockpit where you can sit and 
work controls just as in a real 
plane. .And a model mounted 
in front will bank and turn 
in response to every movement 
of your joy stick and rudder bar. 
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IVATIOJV-IVIDE €OI¥TE$T TO EIVCOURAOE APPRECI ATIOIV 
AiVR PERFORifIA]¥€E OF RVSIC BY THE YOVTH OF AlflERICA 






Eminent musicians and educators, civic authorities 
and leaders of public opinion have been so eulogistic 
in their praise of the harmonica as a means of foster- 
ing in the youth of America a proper appreciation of 
things musical, that a nation-wide contest has been 
inaugurated to intensify the already keen interest of 
American youth in this universal musical instrument. 



BOYS and CIRLS 

1000 tn PRIZES 



Hohnef “MARINE BAND" 

the ideal instrument for the 
beginner, embodying almost 
two octaves in the diatonic 
scale. .... Price 50c 



Simply use the coupon in the comer below 
to ask for a Hohner Instruction Book so you 
can quickly learn to play a tune on the har- 
monica. The Hohner Instruction Book will 
give you a head start on the boys and girls 
who neglect to get one. 

Along with the instruction book, you will 
receive an entry blank and a harmonica 
catalog illustrating almost fifty models of the 
famous Hohner harmonicas. The entry blank 
will tell you just what to do, and now to 
proceed in competing for the more than five 
hundred prizes which will be given away. 

FREE 

Bow to Enter the Contest to every entrant 



H ere is ymr 
opportunity 
to win a valuable 
prize and to have 
plenty of fun while doing it. 
This is a contest for every 
boy and girl — and there 
are more than five hundred 
fine prizes to be awarded. 
Regardless of how old you 
are, or in what grade at 
school you are, you all 
have an equal chance to 
win one of the prizes. The 
Judges will take all this into 
consideration when mak- 
ing their decision. 



The contest is for the 
best compositions on the 
subject: “My Experience with the 
Harmonica.’* 

It is easy to enter this contest. 
Every boy and girl under eighteen 
years is eligible. You don’t even have 
to buy a harmonica to enter this con- 
test. You don't even have to own a 
harmonica. Even if you have never 
tried to play a harmonica in all your 
life, you can compete for a prize. 

if you desire to porchase any of the models shcMvn abot«, and cannot obtain them from 
ffour dealer, sve shall be glad to fill your order by mail, postage paid, on receipt of mone> 
order for the price. 

HOHNER 



Remember, whether 
YOU enter the contest or 
not, the Hohner Instruc- 
tion Book will be a big 
help to you. Even if you 
don't succeed in winning 
a prize, theability to play 
a real musical instrument 
will be its own reward. 
Pla^ng a harmonica will 
add so much to your per- 
sonality and popularity, 
to your hap^ness and 
cultural development, 
that you’ll always beglad 
you teamed to play one. 



Harmonicas 



Contest Editor, Dept.^o 4 ~M, 

M. HOHNER, Inc., 114 E. 16th Street 
New York City, N. Y. 

Please send me FREE items checked below: 
Instruction Book □ Catalog Q 
Entry Blank Q 

Name 



Address. 



City. 



.State - 
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Toy Woodworking Machines 



By 

M. CYLE 
SMOCK, Jr. 



Aside from beins a toy 
reproduction of a lathe, this 
small machine can be used 
in making ship model dead- 
eyes, capstans, and the like. 



T he miniature mo- 
tor-driven workshop 
machines shown, 
consisting of a lathe, drill 
press, sander-jointer, and 
circular saw, not only 
serve as educational toys 
for children having a me- 
chanical turn of mind, but 
will actually turn out 
work that is accurate 
enough for model parts 
and small toys. The cost 
of building these ma- 
chines is negligible; for 
instance, the lathe cost the writer a little 
over a dollar to complete. 

For those who wish larger drawings 
and more complete details, a blueprint 
has been prepared to show the actual 
construction of each part as well as the 
assembly of all four machines. This blue- 
print can be obtained by sending twenty- 
five cents to Popular Scie.nce AIon'tiii.y, 
381 Fourth Avenue, New York, N. Y., 
with a request for Blueprint No. 1 13 (see 
page HO). 

The lathe has an over-all length of 14 
in., but the builder can increase it up to 
24 in. successfully, if desired. The spindle 
is held in bronze bearings, which are split 
to facilitate tightening when they I ecorae 
loose. A model-T P'ord front axle s\ eering 
spindle body bolt was used for the spindle. 
As the bolt is H in. in diameter, it allows 
the use of standard chucks and faceplates 
such as are sold by many of the manu- 
facturers of portable type woodworking 
machines. 

In preparing the bolt, remove the bolt- 



head just below the oil groove and smooth 
up the cut with a file. The straps that 
hold the spindle bushings in place can be 
made from }4*in. sheet brass or strap iron. 

In a small lathe of this type there is 
very little thrust, therefore a small brass 
washer placed between the pulley and the 
end bearing block will serve the purpose 
of a thrust bearing. 

In setting up the spindle, great care 
should be taken to see that the bearings 
are in line and that the spindle is allowed 
to turn easily. 

The dead center is of the lever con- 
trolled variety (shown in the illustration 
at the top of this page). The lever is 
made from a M by H by 8 in. strap-iron 
piece, and is held in place with ?6-in. 
stove bolts, cut off at the right length 
and riveted over. The tailstock, which 
has a slide bolt for locking the stock at 
any position on the ways, is made from 
five pieces of wood: the two main pieces, 
the clamp for holding down the spindle 
bushing, and the two spacing blocks. 

Finish the 
wooden parts of 
the lathe with 
two coats of shel- 
lac and then en- 
amel to suit. 

The base and 
brackets of the 
drill press are 
cut from 5i-in. 
wood while the 
frame is made 
of J^-in. stock. 
The table, which 
is supported by 
a spool, is cut 
from ^-in. stock 
to a diameter of 



The miniature drill preas. The chuck, 
taken from a hand drill of the spiral type, 
is pinned and soldered to the spindle. 



brings You 

Popularity 

T housands win 

start toward mu- 
sical success on Conns 
this Christmas.The one 
gift that brings you fun 
.. .popularity and end- 
less chances to make extra money. Join a band 
or orchestra. It's easy. Anyone who can whistle 
a tune can learn quickly. 

Easy to Play 

Saxophone, Cornet, Clarinet, Trumpet, Trom- 
bone— any band or orchestra instrument you 
choose. Conn makes them all. And Conns are 
easiest of all to play. Choice of Sousa and the 
world’s greatest artists. Especially recommended 
to beginners for quick progress, easiest to blow, 
Easiest to finger. Easiest to play in perfea tune. 
The result of more than 50 years' experience 
and patented processes of manufacture exclu- 
sive with Conn — the 
world's largest maker. 
Yet a genuine Conn 
costs you no more than 
any so called standard 
make. 

FREE TRIAL, Easy Payinents 

Any Conn instrument sent for free trial in your 
own home. Easy payments if you wish. 

Write for FREE BOOK 
Write now for interesting booklet illustra- 
ting latest models in colors; Tells everything 
you want to know about your favorite instru- 
ment. Mention instrument. 

C. G. CONN, Ltd,, 1232 Conn Bldg. 
Elkhart, Indiana 



WORLD’S LARGEST 
MANUFACTURERS 

BAND INSTRUMENTS 



1 C.G.Cono,.0’^>> 1232ConnBldit.,Elkhart,Ind. | 
1 CtniUmen: Send free liiertture «nd details of trial | 
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HERE’S A LIONEL ELECTRIC RAILROAD 
THAT ANY BOY CAN BUILD 




Lionel Electric Trains are priced 
from S7.00 to $325.00. 



ON THE RADIO 

Starting Nov. 8th 
Ktery Friday S.-.IO to 7:00 
Eastern Standard Time, " tinele 
f)on" and his Lionel Engineers' 
(Uuh orer stations tVO/t. WXH’ 
and WRRM Listen-in and en- 
joy this tronderftil Lionet radio 
program, and latigh icith “L'ncle 
Don." 



FREE: Don't delay another in- 
stant. Write today Joe a FREE 
copy of the neu Lionel 44 page 
handsomely illtisiraled Railroad 
Planning Rook and catalog, and 
pick out the set yott uanl for 
Christmas. 



These photographs tell the whole story better than 
a thousand words. They show you how Lionel Model Electric Trains 
look in action! They picture the realism of these remarkable locomo- 
tives and cars. They show you what you can do with your Lionel 
trains and accessories this Christmas. 



the motor that may be removed in a jiflfy, taken apart and reassembled again. 

Also, see the new Lionet electric type locos. These "Giants of the 
Rails" are the most powerful model electric locos ever built 

Remember, to, that Lionel trains can be controlled and operated by 
Lionel "Distant-Contror’^which en* 
ables you to start stop, reverse or 
switch your trains at any distance 
from the track. 

Write for the catalog today— it 
shows all the new Lionel models. 
See the Lionel demonstrations at 
your local stores. The Lionel Corpo- 
ration, Dept. D 15-17-19 East 2otb 
Street New York Gty 



With such a Lionel Electric Rail- 
road you learn many of the details 
of actual railroading, for Lionel 
Railroad Systems are true -to -life 
models of the big railroads of the 
country. 

See the new Lionel Steam Type 
Lopo— electrically driven by the fa- 
luous Lionel "Bild-A-Loco" motor — 



LIONEL 

E L E CTR I C TRAIN S 

MODEL RAILROAD ACCESSORIES ♦ "MULTIVOLr TRANSFORMERS 



THE UONEL CORPORATION, Dept.D, 15-17-19 East 26lh Street, Ne^ York Gly 
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ever before 

-^such 

STRENGTH 

in a screw driver! 




LF we could make 
the Bridgeport Red Crown one 
iota stronger, wc would — but wc 
cant! Skilled workmen tell us 
they have never seen a screw driver 
so powerfully built. 

I-tx«k at the transparent view, above. 

Read about the remarkable combination 
of features — found in no other screw 
driver- Then you will know why exp€ri 
mechanics prefer the Bridgeport Red 
Crown. And you will know why you 
should own this extraordinary tool! 

Ask your dealer today to show you the 
Bridgeport Red Crown — idencihed by 
the bright red crown atop the liandle, 

1 f he can't supply you. order direct — $oi. 

THE BRIDGEPORT HARDWARE MFC. CORP. 
Bridgeport, Connecticut, U. S. A. 

The 'W'orld’s Largest Makers of Scretv Drivers 

Britlcjeport 

THE CHOICE of MEN WHO KNOW TOOLS 




The drum sender is designed to simulate an actual 
jointer of the commercial motor-driven bench type. 



in. The two arms are made from 
H-m. strap iron and are bolted to the 
top of the frame as shown. 

Iron washers are put between the 
pulleys and arms to serve as bearings. 
On the inner sides of the spool pulleys 
is a disk of sheet tin, IK in. in diameter, 
which serves to keep the belt from run- 
ning off of the pulley. The shafts, on 
which the pulleys run free are made 
from ^-in. nails cut to the right length 
and slipped through holes in the arms. 

The spindle is a yi-\n. rod 4K in. long. 
Its bearing is made by first boring a K'in* 
hole in the arm (spool) and afterwards 
greasing the spindle and centering it in 
the hole. Melt some babbitt in a ladle 
and pour it in around the spindle. In 
this way the bearing is formed right in 
place and around the spindle. 

The chuck was taken from a small drill 
of the hand variety that can be bought 
in many five-and-ten-cent stores. It is 
soldered and pinned to the end of the 
spindle. 

A coil spring is slipped on the chuck 
spindle, as shown, and serves to keep the 
chuck raised W'hen no 
pressure is applied to 
the knob on the top of 
the spindle. 

The circular saw uses a 
small, thin 2K-in. diam- 
eter metal saw, since 
woodworking saws are 
not ordinarily made in 
such a small size. 

The bearing for the 
saw spindle is molded 
of Babbitt metal in a 
wooden mold cut to the 
size and shape desired. 

With a fine-tooth hack 
saw, slot the front half 
of the bearing; this will 
offer a means of taking 
up the bearing wear. 

The spindle is a K by 
4K in. long steel rod, 
threaded for a distance 
of about K In. on the 
inner end. 

The saw is held in 
place by putting a right- 
handed nut on the spin- 
dle, then the saw and 
another right-handed 
nut. This will hold the saw firmly in 
place and will allow any adjustments 
that may be necessary. 

The table top is hinged to the frame 
with a 1 by IK in. hinge. 

After the frame and top have been 
made, the bearing put in place, and the 
belt to the countershaft connected, raise 
the table and attach the saw blade. Start 
the motor and lower the table on the saw. 





In this way the blade will cut its ow’n slot 
and thus will be assured of an accurate fit. 

No ripping fence or miter guide is 
shown because a piece of wood clamped 
to the table top with C-clamps serv’cs the 
purpose. 

The drum sander is so constructed as 
to represent an actual bench jointer. 
The frame is cut from K-in. stock while 
the centerpieces are made from K-in. 
Cut the slot in the table by sawing from 
the back at an angle of forty-five de- 
grees. A mold for the bearing is made 
from wood, and the metal melted and 
poured. After the bearing is cold, saw' 
the bar in half and drill for the spindle. 
Fasten the bearing in place w'ith ^-in. 
countersunk machine screw's. 

The spindle is made from rod 

and is 3K in. long. 

The Sander drum is 1 in. long and 
in. in diameter and has a ^in. hole for 
the pin which is made from a nail. The 
sandpaper is cut in convenient strips 1 in. 

wide and is glued on the 
drum. 

The proper height (or 
the sander drum to pro- 
ject above the table top 
can be found by a process 
of trial. 

The belts can be made 
by using the leather ob- 
tained from a man’s 
leather belt of the cheap 
variety. Theonlyspecifi- 
catlon is that the leather 
be soft and flexible. 

If any of the belts 
tend to slip, a few turns 
of tape on the pulleys 
will help to remedy the 
trouble. 

The machines can be 
painted with a silver- 
bronze paint for the table 
tops and a gray enamel 
paint for the frames. 



The babbitt bear- 
ing is cast in one 
piece in a wooden 
mold and is split. 




Aa imall circular wood saws are practically unob* 

tainable, a 2 H'in. diameter metal saw is used. 
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Semiautomatic Box 
Serves Cigarettes 
One by One 




One of the cigarette boxes finished in green 
crackie lacquer over a black undercoat color. 

T he accompanying illustration shows 
an attractive cigarette box for the 
end table or smoking cabinet, which 
may be made easily in the home work- 
shop. The only tools required are a saw, 
a plane, and a chisel. 

For the school shop ^^ith such equip- 
ment as the dado saw and jointer — and 
when there is no objection to having the 
boys make smoking equipment for gift 
purposes or for sale — the making of a 
number of these boxes forms an instruc- 
tive exercise in mass pro<luction. 

It should be noted that the top of the 
box is glued in place. The cigarettes are 
inserted from the bottom. For that 
reason the spring stop is set in a recess 
so that it can be depressed sufficiently to 
allow the removal of the slide when it is 
necessary to refill the box. The boxes may 
be painted, finished natural, or lacquered. 
— H. R. Goppert and E. Sprague. 




recess'/^ 



UNOERMOC OF 5UPE 



PrixKripal parts of the case, a cross section, 
and a sketch as it appears when assembled. 





To and Fro 

{ Tumright^^ 1 

thenleftj 

drives the screw 



ADD this pair, of “Yankee” Ratchet 
Screwdrivers to your kit. Ingenious 
tools . . . efficient . . . interesting to use! 

You grasp handle just once 
and simply turn it to and fro. 



Tiny screw 



The “Yankee” 
Ratchet drives the 
screw'. Saves your 
strength and time. 
Smooth asstem-wind 
on your w'atch. No 
friction — no turning 
screw back. One 
hand does the job. 
And not a moment 
or motion lost. Where many 
screws are driven, the 
“Yankee” Ratchet saves a 
fourth to half of man’s time. 



No. 15 . — ^Takescareof pes- 
ky little screws. “Thumb- 
turn” on blade starts the 
wobbly screw. Ratchet 
movement drives it home. 
Blade, diameter. Six 

lengths: 2“, 70c; 3“, 75c; 4“, 
80c; s“, 85c; 6”, 90c; 8", 

95c- 

No. 10 . — For hus- 
ky screws. Eight 
blade lengths: 2“, 

65c; 3“ 80c; 4“, 85c; 

5“ 95c; 6“, $1.05; 

8", $1.20; io“,$i.45; 

12“, $1.60. Ratchet 
Shifter moves length- 
wise. 

No. 11 . — Same as 
No. 10, except Ratch- 
et Shifter moves 
across tool. All have 
right and left ratchet “Jh* 
and rigid adjust- et the screw 

^ * hnm* nri t h 



“YANKEE” “ That’s the best 

there is!” says the man who sells tools. 




(PS) 



- — ---- — -"YANKEE" TOOL BOOK COUPON— 

North Bros. Mfg. Co., Philadelphia, U. S. A. 

Send “Yankee" Tool Book. ehowInR Quick-Return Spiral Borew-drlvers. 
Automatic Puab Drills, Ratchet Hand. Breast and ('baTn Drills. Automatic 
Bench Drills, Ratchet Braces, Bit Extensions, Push Braces, Ratchet Tap 
Wrenches, Removable-base Vises, etc. 



Name 



Address 
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A $ 1 0 0 
SHIPMODEL 
I" $ 4 - 9 8 




Santa Maria 

25' High; 11' Wide; 27' Long 

You can put a beautiful Ship Model 
together in a feiv hours of 
pleasant pastime 



Let the World’s Largest Builders of 
Ship Models supply you with all the 
necessary' parts cut to fit and ready to 

S ut together for the models, Santa 
laria, Mayflower, or La Pinta. You 
need not know anything about ship 
building to assemble one of these mod- 
els. If you have never seen a ship model 
vou can put one of these models together 
In a few hours by following our diagrapa 
and instruction sheets which explain 
and show you exactly what to do with 
each part. All you need is a small tack 
hammer to tap the parts in place. The 
diagram makes it Impossible for you to 
go wrong. These models when com- 

f fleted are exact in every detail of the 
amous old ships they represent, and 
when completed will add a distinctive 
touch to your home. We also have parts 
for the models for the Constitution and 
Flying Cloud at $6.98; all other models 
listed at $4.98 each. 



Mayflower; Rise: 26' bish, 10' wide, 30' long 

»4.98 

Constitution; Size: 25' high. 8' wide, 29' long 

$6.98 

Flying Cloud; Size: 33' long, 7' wide, 24' high 

$6.98 

La Pinta; Size: 26' high, 11' nide, 27' lone 



;7' long 
..$4.98 



These prices are f. o. b., Philadelphia, 
jAm a fera cents instate. 

W'rite for our beautiful illustrated booklet con- 
taining photos and information on all of our 
models. 



Miniature ship models, inc. 

Dept. N. A., 3216 Baring Street 
PHILADELPHIA, Pa. 



Miniature Ship Models, Inc.. Dept. N. A. 

3216 Baring Street. Philadelphia. Pa. 

Pleose send me the complete parts cut to fit and i 
ready to put together for the Model I 

I will pa> postman . plus a few cents 

postage. 

riease print name and address plalnls to avoid de- 
Inj. 

Xante 1 

St reet or R. F. D , | 



City 

State 



Four Useful Everyday Knots 




Fig. 3. Pulling the end through, thus 
fastening it and making it invisible. 

Fig. 4. The knot at the right, if tied 
on the end of a rope, prevents fray 
ing and serves to keep the rope from 
slipping through a pulley or hole. 



Walter E. Burton 



O NE of the most useful members of 
the knot family is the square or 
reef knot. It is employed for tying 
two rope ends together and is perhaps the 
most satisfactory device for securing the 
cord on packages. Its many other uses 
include the tying of bandages, for it can 
be adjusted to just the right degree of 
tightness. 

The square knot (Fig. 1) is essentially 
the looping of two rope ends about each 
other. First twist 
the ends together 
once, bring them up 
bending the rope so 
that they point in 
directions opposite 
their first position, 
and loop one about 



Fig. 2. This invisible-end 
wrapping is effectively 
used in mending split 
chisel handlesand the like. 



Fig. 1. The square or reef 
knot is easily tied, untied, 
and will never slip or jam. 

the other again. Then 
draw the knot tight. The 
only precaution is to see 
that the end of each sec- 
tion of rope is on the 
same side of the loop formed by the other 
piece as the main, or “standing,” part. If 
it is not, the result will be the weaker 
“granny” knot. In tying the square knot, 
especially in binding packages, it may be 




Figs. 5, 6. 7. The bowline when tied property forms a loop that wUl never slip and is easily untied, 
and because of this is a useful knot for many purposes about the home as well as on board a ship. 
A piece of rope with a bowline at each end can be used for hanging a coil of garden hose on a book. 
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necessary to hold the cord in place with 
the finger after the first twisting, until the 
knot is completed. The knot never slips 
or jams and is easy to untie. 

A method of repairing split chi.sel or 
knife handles, tennis racket frames, and 
similar objects, and of forming a non- 
slipping grip on various handles, is to 
wrap them with a layer of cord. In doing 
this, the cord ends can be made invisible 
and secure by a simple little trick. When 
starting the winding, arrange the end of 
the cord so that a loop extends under the 
w’inding and a short distance beyond the 
area that will be covered. Wind the cord 
over the loop, as shown in Fig. 2. When 
the required amount has been applied, cut 
the cord so that a few inches remain, and 
pass the cut end through the loop. Then 
pull the starting end until the knot — if it 
can be called a knot — is beneath the wind- 
ing (Fig. 3). Trim off the surplus cord. 

Frequently it is necessary to form a 
knot at the end of a rope to prevent fray- 
ing or slipping through a pulley or hole. 
The method of doing this, which is shown 
in Fig. 4, consists simply of winding the 
end about the standing part several times, 
inserting it through the loop formed, and 
pulling it taut. 

The . bowline is a knot that appears 
complicated but really is easy to tic. Its 
purpose is to form a noose that neither 
jams nor slips. It is used sometimes for 
lowering a person by a rope, as from a 
burning building. A piece of rope a yard 
or so long, with a bowline noose at each 
end, makes an ideal device for hanging the 
garden hose from a nail or other projec- 
tion, by first coiling the hose, passing the 
rope once or twice about it, and slipping | 
the end loops over the support. A rope 
with a bowline loop is useful in tying a 
boat to a post. 

Steps in tying the knot are shown in 
Figs. 5, 6, and 7. First form a small loop 
in the rope and bring the end around and 
up through this loop so that a larger one 
is formed. Pass the end about the main 
portion of the rope, bring it back down 
through the small loop in the opposite 
direction, and pull the knot tight. , 

Support for Slender Work I 

L ong shafts, which must be handled 
j between centers for milling machine 
operations, frequently give trouble by 
springing down in the center. Sometimes 
blocks of various shapes are used; at 
other times there is a steady rest of some 
sort with the milling machine equipment. 

In the event that there is nothing to 
support the shaft, a steady rest, one 
that is adaptable to a large range of work, 
can be made from two pieces of flat steel 
and two bolts. The construction and use 
of the device are evident from the illus- 
tration. — H. L. Wheeler. 




Improvised steady rest used on milling machine. 




Looking for A 

MOBW? 

Here'S A Profitable One 



Workace Kadi Jl Suw. 
Saws at any $|^^Q 

It Iron Table 
$10 Extra 
It Iron l.otis 
$15 Extra 



Workaco Klwtrlc Shsrvr • 
hifih speed, direct COC 
drive, portable 



electric 



ffsOOWGRltih 

H ERE’S A HOBBY that gives 
you relaxation from everyday 
cares— bringing pleasure and 
profit. Thousands of men have 
adopted the Workacc hobby. Make 
hundreds of things with the Work- 
ace Electric Woodworker. Under the 
magic of the whirring saw, planer, 
lathe, Sander, drill, grinder and buff- 
ing wheel (all are included in the 
Workace Woodworker) raw lumber 
is easily converted into furniture, 
household necessities and countless 
other articles. Work out your own 
ideas with your own complete elec- 
tric workshop. 

There’s no better gift for the grow- 
ing boy than Workacc. It provides a 
vfholesome man-building outlet for 

his cnerey and enthusiasm. Man or boy 
will appreciate the Workace. $9.00 down 
will bring it. To operate simply plug into 
the electric light socket. Send the coupon 
now for details. 

J. D. WALLACE & COMPANY 

Wilcox Street at California Ave., Chicago 
It West 42nd Street, New York City 
.Market Street, San PranclM-o 
Consul! telephone JIrveiory for branch addresses 
In other cities 



COUPON I 



I J.D. WALLACE A COMPANY, 

■ \\ ilcox St. at California Ave., Chic; 



Chicago, III. 

Please Rend me full information alx>ut the W'orkacc Elec- 
tric Woodworker and also the Workacc Machines checked 
below. I I Wfvrkare I I Workacc 

Band i^w 



□ i 

□ Workace 
Planer 



I Address . 
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You can buy the “DRIVER” Home Workshop 
a part at a time — as you need it! 



L«n«th 

W' 

Between 
Centers 28" 
Swing 

8J^" 



Approved by 
Popular Seienee 
Inetituta 

''Drivor” Power Tools 
are do toys. They are thor* 
oucbly tried and prarlic^ 
machinex,— effieieat, sturdy 
aod eeoDonueal. They bear 
the Popular Hcienee Iwti* 
tute of Standards Seal of 
Approval, 

Make Kour Hobby 
Pay Dividenda 

"Driver'' Power Tools 
*re deeianed particularty 
for the homerraftatnan. 
Thousaads of users — from 
professional men. lawyen. 
doctors, clercymeo, and en- 
cioeers who make wood- 
working their bobby, to the 
school boy who operates his 
set to earn tooney,— all are 
deriving plessjresnd proht 
from the "Driver” Work- 
shop, 




A iniaraiiteed. woodturolng power lathe. 30' loiut 
with a swiDK, complete for S4.00! A jig saw. 
beach saw and dado, belt sander, disc and drum 
Sanders, flexible shaft, polishing and grinding head, 
shafting and pulleys, — all avaliaole at corresponding- 
h' low prices. This is what the "Driver" Line oflers 
you, made possible through quantity production and 
modern manufacturing methods. 

Price Limit of $1.00 Per Part! 

nxcepiing the motor, every "Driver" machine can 
be bought by parts— at not over 91.00 each. For 
instance the lathe Is sold In four parts eaeh retailing 
at 91.00. The same holds true with the other tools. 
Besides, many of the parts are interchangeable so 
that in some Instances more than one tool can be 
made up from the same parts. 

Your local dealer will supply you with a circular 
giving full details. 




“DRIVER- Toole 
Sold Nationwide 

Through the Following 
Retail Outlete: 

Chain Storea: 

W. T. Grant Co. 

S. S. Kresge Co. 

F. 8c W. Grand Co. 
Schulte-United, Inc. 
McLellan Storea 
Neisaer Brothers 
Green Stores 
3. 3. Newberry Co- 

Mail Orders 

Sears, Roebuck 8c Co., 
Chicago, Illinois and 
retail stores. 

Aho aotd 8y thouaerrdu at 
deparfmenf mtormt and 
hardaera daalare. 

Buy from dealert — 
Not sold direct 



WALKER-TURNER CO., INC. Manufacturers, JERSEY CITY, NEW JERSEY 



Young Mdn^ Here’s 
Your Opportunity 

to MAKE BIG MONEY 




Start in Bosiness > 
tor Yoorselt Now! I 

^^SAW FILER 

Nothing else like it in the world. Files hand, 
band and circular saws automatically with such 
mechanical accuracy that thev cut fustor and stay 
sharp longer. Better than the most expert band 
filing. Easy work to file 5 to 6 saws an nour. No 



FOLEY. 



sharp longer. Better than the most expert band 
filing. Easy work to file 5 to 6 saws an nour. No 
experience necessary — even boys of 14 are operat- 
ing the Foley. 

No Canvassing 




You can get all the business you can handle from 
ai^nters, contractors, schmtls, saw mills, factorie.s 
and every other kind of business. Lots ^ men arc 
making blft money filing saws on the Foley. "I 



have 262 school saws in my shop r 
‘ ■ S. Ora 



: besides many 

others," says Mr. M. S. Oray. Send for free plan 
that shows you how to build a permanent, well 
paying cash business of your own. Start in spare 
time if you wish. .Mai! the coupon below today. 



hliTTaJRT7 tf?n? 



FOLEY MANUFACTURING CO. 
tOlO Foley Blda., 11 Main St. N. E. 
Minneapolis. Minn. 

Please send me free plan showing 
how I can make big mooe.v and 
start my own business with the Foley 




Roisters 

in R.P. M the ^eed of 

any revolving shaft. Handiest 

instrument for checking-up speeds 
of motors, generators, engines, line 
shafts, etc. Centrifugal principle; 
powerful, uniform action. Indicating 
pointer holds steady; gives precise, 
instant readings. Unaffected by 
temperature or moisture. Price, 
f.o.b. factory, $30. Full description 
in new Bulletin; write — 

OFFICF8 IN PRfNrtPAL CITIES: WRITE OR PHONE 



^ M "il 

FORMS TO CAST LtAO SOLOICRS, INDIANS, TRAPKRS, 

llonten. Wild and Fnrm Animala. 222 Wunderful ‘Tnio to Life'* 
Biedele. Buy nnd loeipenaiee to make. I fornUb alJ oeeeetarr 
nmterU. S«im1 Sc Stamp for Illuetrated Cataiocue. 

Hanry C. Sehlarek*. l034-72nd St., Brooklyn, N. Y. 

'NfiftA^“/2227 ” Presents the 

Corbin Hand 



Blueprints for\bur 
Home Workshop 



^0 ASSIST you in your home workshop, 
Popular Scif.nce Monthly offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly 50 or 
75 cents as noted below. The blueprints are 
each 15 by 22 in. 

Popular Science Monthly, 

381 Fourth Avenue, New York 

Send me the blueprint, or blueprints, I hare 

underlined beloxr, for which I inclose 

dollars cenis. 



Airplane Modele 

SO. 36-in. Rise-off- 
Ground Tractor 
69. Lindbergh's Mono- 
plane (3-ft. fly- 
ing) 

82. 30-in. Single Stick 

86. 35-in. Twin Pusher 

87. 30-in. Seaplane 
89-90. Bremen (3-ft. 

flying). 50c 

102. Morris Seaplane 
(record flight 
12 ^ min.) 

104. Tractor (record 
flight 6,024 ft.) 

Furniture * 

1. Sewing Table 

2. Smoking Cabinet 

3. End Table with 

Book Trough 
5. Kitchen Cabinet 
13. Tea Wagon 

17. Cedar Chest 

18. Telephone Table 

and Stool 

19. Grandfather Clock 

20. Flat Top Desk 

21. Colonial Desk 
24. Gateleg Table 

27. Kitchen Cabinet 
Table 

31. Two Sewing Cabi- 
nets 

33. Dining Alcove 

36. Rush-Bottom Chair 

37. Simple Bookcase 

38. Sheraton Table 

39. Chest of Drawers 
49. Broom Cabinet 
60. Welsh Dresser 

68. Magazine- 
Rack Table and 
Book -Trough 
Table 

70-71. Console Radio 
Cabinet. 50c 

77. Simple Pier Cabi- 

net and Wall 
Shelves 

78. Treasure Chests 
88. Modernistic Stand; 

Modernistic 

Bookcase 

91. Modern Fold- 
ing Screens 

93. Three Modern! 
Lamps 

100. Modernistic 
Book Ends, Book 
Shelf, Low Stand 
105. Tavern Table and 
Colonial Mirror 

Radio Seta 

103. One-Tube (battery l 
operated) j 

42. Three-Stage Am- 

plifier 

43. Four-Tube (battery ' 

operated) | 



54. Five-Tube (battery 

operated) 

55. Five-Tube Details 

79. Electric 

80. Electric High Pow- 

er Unit 

81. Electric Low Pow- 

er Unit 

97. One-Tube Electric 

98. Two-Tube Electric 

99. Pour- Tube Electric 
109. Screen-Grid Set 

Ship Modela 
44-45. Pirate Galley or 
Felucca. 50c 

46-47. SpMnish Treasure 
Galleon. 50c 

48. 20-in. Racing Yacht 
51-52-53. Clipper — 

Sovereign of the 
Seas, 75c 

S7-S8-S9. Constitution 
void Iron- 
aides''). 75c 
61-62. Viking. 50c 
63-64. 29-in. Toy Motor 
Boat, SOc 

74-75-76. Santa Maria 
75c 

83-84-85. Mayftowar 
(17^-tn. hull),75c 
92. Baltimore Clipper 
(8 in. long) 

94-95-96. M i Bt I SB ippi 
Steamboat. 75c 
B16-107. 42-in. Racing 
Yacht, Sea 
Scour, 50c 

00- Ship Model 
Weather Vane 
108. Scenic Half-Model 
of Barque 

110-111-112. Schooner 
Bluenoae, 75c 

Toy a 

28. Pullman Play Table 

29. Tea Cart, Wheel- 

barrow, and 
Garage 

56. Binis and Animals 
67. Lindbergh’s 
Plane 

72. Colonial Doll’s 

House 

73. Doll’s House 

Furniture 

101. Fire Engine, 
Sprinkler, Truck, 
Tractor 

113. Lathe, Drill Press, 
Saw, and J^nter 

Miacellaneoua 
IS. Workbench 
26. Baby’s Crib and 
Play Pen 

30. Tool Cabinet, Bor- 

ing Gage, and 
Bench Hook 
65. Six Simple Block 
Puzzles 



Price 25 cents each except where otherwise noted 



Name 

(Please print name and address very clearly) 



Citv and State 



0 Thia 



t an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 





Dsckmber, 1929 



POPULAR SCIENCE MONTHLY 



111 





, ^ 

I THE STUDEBAKER CORPORATION OF AMERICA | 

' Dept. 1612, South Bend, Indiana I 

Please send me copy of ^How to Judge a Used Car” . 

Name • 

Street * 



. St43te... 



BaUa wood, wire, and cement are the only ma- 
teriala needed in making this modd ^ider. 



STUDEBMKEJl 



i Builder of Champions : 



o 



wn a car 

your friends can admire 



Model of Darmstadt 
Type Sail Plane 

By Vincent Johnstone 



Model gliders act very 
much like real airplanes. 



F rom building model sail planes much 
can be learned regarding plane con- 
struction and the principles of flight. 

The glider illustrated, which is easily 
made, is a reproduction of the famous 
Darmstadt sail plane. Models of this 
type have flown on the level for sixty 
feet when launched from a height of a 
little over seven feet. 

By variations in the way this sail 
plane is launched, it can be made to fly 
straight or loop both vertically and hori- 
zontally, simulating in many ways the 
actions of an actual airplane. 

For making the wing you will need a 
56 by by 18 in. piece of balsa wood 
veneer. Make a pattern of the wing and 
cut the balsa accordingly. The front 
edge of the wing, it will be noted, is the 
edge having the least curvature at the 
tips. Round both of the tips of the wood 
so that they are exactly alike. 

Locate the center of the wing and with 
a sharp razor cut about halfway through 
the wing along the center line from front 
to back. Carefully crack the wing so 
that both wing tips will be % in. higher 
than the center. Next cut a small piece 
of balsa 1?^ in. long by j4 in. deep at one 
end and in. at the other. 

Place the wing upside down on a flat 
table or workbench, with the center of 
the wing supported by a block. With the 
wing in this position, carefully cement 
the 1 H'in. balsa strip across the center of 
the wing as shown in the sketch on page 
112. The small end of this balsa piece. 



"VOU needn’t envy your 
friend’s fine car — or be 
ashamed of your own^when 
you can buy a fine quality mo- 
tor car for little money. Many 
good used cars have their orig- 
inal beauty, style and distinc- 
tion, with thousands of unused 
miles. And you can buy a really 
fine used car for the price of a 
cheap new car. 

By buying your used car 
under the terms of the famous 
Studebaker Pledge, you get 
positive satisfaction- insurance. 
The Pledge gives you five days 
driving trial with any used car 
you select. You get a 30-day 
guarantee on all Certified cars. 
And all prices are plainly marked 
— there are no code prices on a 
Pledge-backed used car. 



Pledge to the Public on 
Used Car Sales 

1 Every used car is conspicuously marked 
with its lowest price in plain Sgures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 

2 All Studebaker automobiles which are 
told as CERTIFIED CARS have been 
properly reconditioned, and carry a 
BOnJay guarantee for replacement of 
defective parts and free service on ad- 
justments. 

3 Every purchaser of a used oar may 
drive it for five days, and then, if not 
satisfied for any reason, turn it hack 
and apply the money paid as a credit 
on the purchase of anv other car in 
stock — new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 

<S> IHT Tba Studabaker Corowatien af Amartt a 



This free booklet, "How to 
Judge a Used Car,” will teach 
you many fine points about used 
car buying. The Studebaker 
Pledge will thoroughly protect 
your motor car investment. Act 
now to give your family a better 
car— mail the coupon today! 



Copyrighted maienal 
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Boys, dads, 
mothers 




— maii tHe coupon /or iMm 



tia coiarfut paffca ure 
fittaa wtiH fMMn~maMng 
taeaa un<f auggaaiiana 



Countless thousands of b<^ and parents have 
written for the American ihyer Tmn Book. It 
not only is a textbook of railroading ideas and sug- 
CMtions, but shows the complete line of American 
riyer Trains and equipment. It also shows the 
complete line of Structo Automobile and Sand 
Toys, and American Flyer Airplanes. Every boy 
will prixe the book, and most boys will keep it for 
permanent reference. It is the moat complete cats* 
log of high grade toys ever issued. 



Clkoice o/ 7 miltion froys 

American Flyer Trains are owned and preferred 
by countless alert, discriminating boys. Every boy 
wants one for Christmas! Dads, too, are making 
miniature railroads a hobby. 

American Flyers are reel trains — miniatures of 
the crack trains of the country. Real in every 
detail of design, appearance and thrilling per* 
formance. They are fascinating, interest inspiring, 
educational. Many exclusive fun-making features. 

Send cenpon — cempare t 




Get the American Flyer Book and compare. Com- 
pare the realistic designs of these trains. Compare 
such features as Automatic Ringing Bell, nigh 
Speed Trucks, Automatic Signals, Electrically 
Remote-Controlled Track Switches, Automatic 
Mail Bag Catcher, Triple-action Remote-Control 
and Automatic Track Reverse Locomotives. In- 
dividual Car Lighting, Automatic Coupling, 
Brass Trimmings, Enamel Colorinn, Tunnels, 
Bridges, etc. Compare the celebrated President's 
Special, America’s finest train, the Potomac, and 
the Blue Bird Trains. Remember, American Fly- 
ers concede supremacy to no other train! 

Read, in next month's advertlaement, how 
you can get a valuable Sand Car free — on 
American Flyer Day, December 7th. Or ask 
your Dealer for full particulars. Mail the 
coupon for Free Train Book today. 



I AMERICAN FLYER MFG. CO.. 

I 2236 S. Halsted St., Chicago. III. 

I Please send me, without cost, American Flyer 
I 48-page, full-color Train Book. 

I Name 

I Address 

I City State 



J- 







Tudor Morris, noted model plane builder, 
marking the wing position on his sail plane. 

H in. in height, should be even with the 
trailing edge of the wing, and the ^-in. 
end should project out in front of the 
wing. It can be slightly rounded in imi- 
tation of the pilot’s head to make the 
glider look more realistic, if you wish. 
Be sure that this crosspiece is set at 
exactly right angles to the entering and 
trailing edges of the wing, as this piece 
is used for mounting the wing in place. 
.\lso make sure that the strip is set di- 
rectly over the break, as it helps to bind 
the two halves of the wing together. 

Next, make two ^>fg-in. spring wire 
wing clips as shown in the sketch on 
1 13 and cement one at the front and one 
at the rear of the balsa crosspiece on the 
underside of the wings. 

As a finishing touch on the wing, it 
might be well to check the balance and 
see that one wing tip is not considerably 
heavier than the other. If the wings are 
out of balance, sandpaper -the heaviest 
wing tip until the wing does balance. 

Make an actual size pattern of the 
body. Cut out the body from a 5^ by 
by 81^ in. piece of balsa veneer. 
The body should be sandpapered smooth 






Dimensions of the model and methods of attach- 
ing rudder, balsa wing strip, and the elevator. 




.’Accurate -Dependable . c, 

© 




New and Improved 
Work Shop! 

Roma lleehanies. Inventors. Model Makars. Crafts- 
men ! Now joa esn expect new things— amaalne im- 
provefBenU, new eaar ways to make and rei>alr a tboo- 
saad and one different artleies right in your own tM»e. 
Here is everything yoa need to gratis yoor eroativo 
instlnete— and tomakablgmoo^.too. Evan iaonaklUod 
haadcreaults are aorprising. MAC ia a strong, atordy. 
praett^ workshop— daaignM to perform tbo most du- 
flenJt feats of woodcraft. 

lO Days’ FREE TRIAL! 

We'll riadir eend rra thb eopwh eiaftnnsa's eboe oo assreval 
forlOcajrr nlEK flUAL. Ifaibraeea ete iiUri nr a i ewwt y far 
a complete motorieed workehoa. t-S U.P. Moter: 8-4 neb Cirea- 
lar Sew; Letbe: 4-inca Jolstar; Stmdr Jis %w and 

coomlete ecceeeoriee for all woodwaritioe oeeraClaae. Oaataa- 
ts^ to eive the U^eet de ei^ of aorriM. Tense— ea low aa 

li-S4 per moetb. ne thlnee yoa am maee will be worth n 

time# tbo •Btall moatbly paymem 
meebaaleal talent*. A oomplete 
and plana, ie riven. It U slnipla 
lag. Id a very abort time you can t 

Write tor Complete Details 

Workabop — ana detatu of ottr Froa Trial Offer aad Ubaral 
moatbly terma. Wrttatodayl 

MIDLAND APPLIANCE CORPORATION 
Dspt. 122t. 929 N*. MMiIemi Avw.* CMosw*. ML 








Reduce at wiU / 

— this positive 
■-'i. harmless 



way 

10 DAYS 
FAEETDIAL 





'WOOD"^'”r"/ 

OF" ALL KINDS 

20 cabinet and 20 inlay $1.75, 
or your choice $1.00 

5efe lah^l*d anti poitpaiJ, Sand for price lift 

CRAFTSMAN WOOD SERVICE 

M-715 E. 62nd St. CHICAGO 



Goodwin Mlg. Ca.. 435 Kwti S!., Dtirt. 2. Ottiwnm, lowi 
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and tapered in thickness only at the rear. 

Next bend the 2% in. long piece of 
3^-in. wire solder to fit the curvature of 
the nose of the body piece and cement it 
firmly in place. 

The elevator is 4^ in. long and in. 
wide and is shaped as shown in the draw- 
ing. The use of a pattern will simplify 
making it to the correct shape. The enter- 
ing edge should be slightly rounded and 
the rear edge sandpapered to a thin 
knife edge. 

The rudder, which has rounded edges, 
extends 1 in. above the top of the body, 
and is made from l^e-in. balsa veneer. 

Mount the rudder on the pointed end 
of the body so that it is straight up and 
down and neither turned to the right nor 
left. A small pin or needle will help to 
hold the rudder in place while the cement 
dries. 

When the cement on the rudder is dry, 
the elevator can be cemented in place 
and held by two pins while the cement 
dries. The elevator should be mounted 
very carefully and in a true and correct 
position. It should be set at right angles 
to the body and rudder, and should be 
mounted without any spacing block 



At Dan Beards School 
Carb orundum 

is used as 
regular 
equipment 



^2 THICK 



. .,JII 

WING CUPS 
CEMENTED TO 
THE BALSA STRIP 
UNDERNEATH VIEW OF WING ATTACHMENT 

Method used in attaching the wings to the 
plane body by the means of spring wire clips. 

underneath, so that its surface will be 
parallel to the top of the body. 

.After the cement is entirely dry, mark 
the front edge of the wing plainly so 
that you will always get it on in the 
proper way. 

The wing has been made detachable 
for convenience and cariying and so that 
it will come off without damaging the 
model in case of a bad landing; further- 
more, the adjustments can be made 
quickly and easily. After you have found 
the proper adjustment, however, you can 
cement the wing solidly in place if you 
wish; this should be done if the plane is 
to be used for stunting. 

For a trial glide, slip the wing on to the 
body so that the entering edge of the 
wing is about 2 in. back from the nose. 
Then gently launch the model into the 
air with a slight forward push. Do not 
throw it. As it is launched, the model 
should be held on an even keel or with 
the nose slightly downward. It should 
be grasped about the center of balance, 
which is just under the wing. It is not 
advisable to hold the model by the tail 
in launching, because this will usually 
cause the nose to rise and the model to 
stall. 

After several glides you will find that a 
slight adjustment of the wing, either 
forward or backward, may improve the 
glide. After you have found the correct 
position, carefully mark it with a pen- 
cil for future reference. 



Dan Beard 
believes in starU 
ing the boys right 



That'S why they are taught the 
proper care of tools — that’s why 
Carborundum Brand Sharpening 
Stones arepart of the School equipment, 
qit goes without saying that a good 
Sharpening Stone — one that cuts fast and 
clean — leaves a keen smooth edge — should 
be in the tool kit of every man who appreci- 
ates good tools, well kept. 
qXhe Carborundum Hrand Combination 
Stone really is two stones in one — coarse grit 
side for bringing even the dullest tools quicMy 
• to an edge ; fine side for imparting the smooth, 
keen edge that insures better work, quicker, 
q You can use this stone on plane bits, chisels, 
draw knives — nearly all of the edge tools 
found in the craftsman’s kit. 






CARBORUNDUM BRAND 

R6G.U.S.PAT.OFF. 

SHARPENING STONES 



Sold by Hardware Dealers Everyivhere 

Listen to THE CARBORUNDUM BAND 
Tuesdays, 7 to 8 P. M. {E, S. T.) 

» WABC, WCAU, WMAQ, WCHP, WKBW 



The CARBORUNDUM Company 

Niagara Falls, N. Y, 

Canadian Carborundum Co., Ltd., Niagara Falls, OuL 

( C^rboniBdum b tbft Rdfutand Timdt Kark of CubonibiluiB Cocop^aj for Itl PruduatJ ) 



36 Page 
Booklet P-1 

Full of helpful 
information on how to 
sharpen wood-working tools. 
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rHE CASEIN MFC. CO. of America, Inc. 
IS Park Row, New York. 

Enclosed find loc (stamps only) to cover 
postage and handling cost for which send 
me your trial package ol Casco waterprool 
Glue. 



Nami 



Street 

City State 

Hardware Dea%et‘s Same .Phase include'. 



i>122« 




A Few Facts about 
Applying Glue 



T he operation of applying glue, con- 
trary to the prevalent idea, is one of 
the utmost importance in the mak- 
ing of any jointed woodwork. The glue 
must not only be of the best quality, but 
it must be used in the right way. 

What ore the common kintls of glue? 

Animal, casein, and liquid glue are the 
most common in home workshop prac- 
tice. Hide glue is made from the hides, 




Test a joint carefxUl. 
before applying glue. 



horns, and bones of animals. Casein glue 
is prepared from the curd of cow’s milk. 
Liquid glue is made from fish stock as a 
rule, but sometimes from animal glue. 



What is the proper method of mixing 
animal or hide glue? 



The amount of glue needed should be 
placed in the inside pot of a double boiler, 
and from io i parts of water to 1 
part of glue, by weight, is added. The 
amount of water depends upon the grade 
of glue. The glue is then allowed to soak 
for twelve, eight, or three hours, according 
to whether it is cake, flake, or ground 
glue. After soaking the glue, fill the out- 
side boiler with water and put the inside 
pot in place. Heat the glue until it be- 
comes a jellied mass, being careful to see 
that the temperature does not exceed 140® 
F. at any time. Glue should be applied 
when it is at a temperature of 135®: this 
leaves 5® for cooling oh the brush. It 
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..QUftlly low 

tOLD COMPANY 
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Price The Medelat S12S.OO 
•uy Direct from Importers 
•nd Seve Money 
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Silver Ace Flying Models 



ST.OOi Wind floea, SO iiMbM 

(BOg ezln il ahlppeiSby ui) Woidht, Sm niinw 

M odel builders ait over the world 

have learned the vast superiority of 
SILVER ACE MODELS, Construction Sets 
and Supplies. You save time, money and 
disappointment when you select a Silver At^ 
With half the effort needed for assembling 
mere toy sets you can build a real little plane 
with the beautiful appearance and profes« 
sional finish of the big ship. 

Tfteir amazing durobltitymeans 
money u«il spent. 

Their performance bringsthrilL 
ing reports of prizes uvn. 

Designed by aeronautical experts to meet 
all degrees of personal skill and every pocket 
hook. Ready to fly, partly assembled, com- 
pletely knocked down, or as contest sets. 
Prices from $1.50 to $30.(X). 

Sail Planes . . . Monoplanes . . . 
Biplanes . • • Seaplanes, 

Faithful nuniatues of the famous big 
ships. Fairchild — Stinson— Pokk er Ryan^ 
Cessna— Curtiss types. 

Sold by thousands of reputable dealers. If 
your dealer cannot furnish SILVER ACES, 
we will ship your order direct. Send 10 
cents for our photographic catalogue, de- 
scribing 18 modem items and a complete list 
of real Silver Ace supplies. 



Aero Model Company 

Dept. X12 

111 North Wacker Drive 
CHICAGO 



unieO BQuaba and 
make moaey. Sold 
by mUUoQs at blgber 
prices tbta 
cblekens. Write 
at ones for two 
free books tell- 
ing bow to do 

- . , - , - ser 82 

for Books 3 and 4. You will be surprised. 

PLYMOUTH ROCK SQUAB COMPANY 
614 H Street, Melrose Hlgtalaods. Massachusetts. 

/CttaUuM ‘ 
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is well to heat the work also, if possible. 

Hide glue must be fresh. For best 
results it should be applied not later than 
four hours after heating. 

Can hide glue be saved and reheated? 

Hide glue that has once become hard is 
weakened to such a degree that it is 
practically useless. The pot should be 
cleaned out thoroughly and a new batch 
made. Make only enough glue for your 
immediate need. Old glue left in a pot in 
which a new batch is being made reduces 
the value of the new glue 50 percent. A 
clean gluepot lessens the chance of poor 
gluing and weak joints. 

Hotv is casein glue mixed? 

Casein glue may be prepared in any 
ordinary pot or receptacle. The powder 
is added slowly to the correct amount of 
water as designated on the package. Stir 
the mixture vigorously until it is about 
the consistency of heavy cream. Allow 
it to stand for about 15 minutes and then 
stir again. The mixture may seem quite 
thick after the first mixing, but it will 
thin out after it is allow’ed to stand as 
above stated. Mix only sufficient for the 
work in hand. 

irViat are the advan tages of casein glue? 

Glue of the casein type requires no 
heating and forms a strong water-resist- 
ant bond. It is therefore excellent for 
outdoor as well as indoor work. Con- 
venient to mix, it is equally easy to use 
as it sets slowly enough to allow ample 
time for adjusting and clamping joints. 

tf hat is the best methotl of applying 
liquid glue? 

In applying liquid glue a stronger joint 
can be obtained by brushing on a thin 
sizing coat first and allowing that to dry 
before the final application. When liquid 
glue becomes too thick to spread easily, 
it can be thinned by the addition of water. 
In cold weather, however, it is usually 
sufficient to place the can in a dish of hot 
water. 

Can liquid glue be used for any pur- 
poses other than mending and joining? 

Gesso can be made by using liquid glue. 
A mixture of 1 gill of liquid glue, 1 M cups 
of whiting, and 3 teaspoons each of linseed 
oil and varnish makes about one cup of fine 
quality gesso. Gesso is used as a deco- 
rative medium on picture frames and 
furniture. 

hat kind of a brush is best suiteil for 
applying glue? 

A good bristle brush, preferably a regu- 
lar glue brush. However, a basswood stick 
soaked in water for from two to three da\-.s 
and hammered so that the end fibers 
become separated makes a good substi- 
tute. As the end wears away, more of the 
fibers can be separated. If a brush gets 
hard, soaking it in water will restore it 
to its soft condition. Brush glue on 
quickly and vigorously and apply it to 
both parts to be joined. Next, clamp the 
work tightly so as to force the joint to- 
gether and allow the glue to dry. 







Every ho'ne-shop or tool I:it ncedv rhis Back San furbne 
work. Rigid Silver Steel Blade; 8 lo i8 ia. leogths. 



Nickeled steel ad'iastable ffame. pistol grip handle; 
Atkins Non-Breakable or Silver Steel Bloe-Eod Blades. 



A handy uw lor junior mechanics. Boy Scouts; grown* 
ups. coo. ao*inch polished blade. Cherry handle. 

Every tool user should have the four valu- 
able C.'*W BOOKLETS shown at right. Send 
coupon for them now. 

ATKINS 

SILVER STEEL 

SAWS 



I T'S not a bit too early to select 
HIS Christmas gift at your hard- 
ware store, NOW! 

For the man who has a home work- 
shop or is handy with tools, there’s 
no finer gift than an ATKINS "400" 
or “401’^ Hand Saw. It will make 
him happy on Christmas morning 
and every day he uses it. Its "Silver 
Steel" blade will cut faster and easier 
than any other saw he ever used; its 
Perfection Handle of Solid Rosewood 
gives the saw balance as well as 
beauty, and eliminates all wrist 
strain. He’ll use one of these famous 
saws, for a lifetime. 

For boys^who like tools, an ATKINS “Jun- 
ior Mechanic” Hand Saw is the ideal gift. 
It will make arty boy happy and encourage niiu 
to use good tools. 

Dozens of other fine ATKINS Saws for home 
craftsmen! Hack Saw Frames, with Silver 
Steel Blades, which cut TWICE as fast, and 
last six times as long. Back Saws for line 
bench work. Compass and Keyhole Saws. 
Circular Saws. Band Saws, all sizes. Machine 
Knives. Cabinet Scrapers, Saw Filers, Saw 
Secs, etc. 



GET THESE SAW BOOKS FUEE 



E. C. ATKINS 
&. CO. Est. 1857 

428 S. Illinois Street, 
Indianapolis, Ind. 

Seod me Free Booklets, "Saw Setise," □ 
"Saws in The Home," □ "Dado Heads," □ 
"Circular Saws"; □ Also details of your 
offer copay $10 for best phocoof a home workshop 
each month. 



Mail 



This 



Mr. Happy-Man Says:- 

“Give HIM an 
ATKINS Saw 
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Ship Model 

WITH 

ELECTRIC LIGHTS 

FOR ONLY *6®° 



We furnish you with all the parts 
cut perfect ... no trouble to fit 
them together . . . and in very 
little time you will have a beauti- 
ful Ship Model that you will be 
proud to own. Place it on your 
Radio or Mantel and light it with 
the electric equipment that comes 
with each model. Your Model 
will then give you the true 
effect of a ship at sea sailing 
along on the quest of adven- 
ture. 

We have the following Models, 
all parts of which are cut to fit 
and ready to put together. A 
complete diagram and instruc- 
tion sheet with each Model, so 
numbered that you cannot go 
wrong. 

Models and Dimensions 

FtYING CLOUD ZSVi 'long 7>/i' *iil« 19'bigh 
SANTA MARIA 27' “ 10' “ 25' “ 

MAYFLOWER 30' “ 10' “ 26' “ 

UPINTA 27' “ 12' “ 26' “ 

CONSTITUTION 32' “ 10' “ 30' “ 

Every Model guaranteed . . . 
money back if you want it. We 
will send you any of these above 
Models C.O.D. anywhere in the 
United States. Foreign orders 
must be accompanied by U. S. 
Money Order or Check. 

All Models shipped same day 
as order is received. 

Model Woodworking Company 

Dept. B 

Perkasie, Pa. 



Getting Longer Service 
from Hack Saw Blades 

M any machine hack saws are waste- 
ful of saw blades, especially when 
large quantities of small-sized stock are 
cut. On stock up to 3 in. in diameter 
perhaps only one third of the length of an 
18-in. blade is used. It thus happens that 
blades are sometimes discarded when 
they still have two thirds or more 
teeth that are practically unused. 

One shop em- 
ploys a simple 
method for obtain- 
ing further service 
from the blades. 
When one section 
of the blade is 
dull, a short block 
of steel or iron is 
placed in the 
chuck to set the 
bars being cut 
farther ahead. 
— H.L. Wheeler. 




A Bpacing block to 
distribute the wear. 




How the wooden 
grinding fixture for 
thin parts is made. 



Fixture for Holding Thin 
Work to be Ground 

D ifficulty is often experienced in 
disk-grinding thin pieces like the 
flange shown at A in the accompanying 
illustration. The grinding of thin pieces 
is considered an 
unpleasant opera- 
tion, as it brings 
the fingers close to 
the grinding wheel. 

However this 
trouble can be re- 
medied in most 
cases by using a 
work-holding fix- 
ture. 

The fixture 
shown for holding 
part A is simply a 
wooden frame 
with a recess cut 
at B about H in. 
deep and of the 
same shape as the flange to be ground. 
The upper member of the fixture is cut 
in two at C, thus forming two jaws which 
can be clami>ed on the work by tightening 
nut D . — Leonard Reiser, Jr. 

Handle for Sheet Metal 

T he difficult and often dangerous job 
of handling large sheets of metal may 
be made easy and safe b.v the holder illus- 
trated. It is 



simply a loop of 
^-in. steel rod 
just large enough 
to fit a man’s 
hand, and with 
about 3 in. at one 
end turned back 
near the loop, 
leaving a space 
large enough to 
admit the metal. 
The turned-back 
portion is drawn 
down to a wedge 
shape at the end.—JosEPH C. Coyle. 




Top sheets are easily 
moved with this toot. 




Half 

with this 

OFFtR.. 

Send no 



Why pay an exiravafcaat prioe 
for strensth— rat all equipment 
you require and excellent course 
of Instructions for only Sfi.OO. 
I>evelop musclee of a super.4naD. 
tiet strong and amaie friends. We 
show how to easily master feats 
which now seem dlflicult — if vou 

ph»i*xa eultui* lot yo« U»hh'» 
«k*. Oii •qnipmrot to ^ TVS 
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dovotoplnt poirwful trip im ■< 



ieeiSiy * 



la addhioo «• 



Cruaadar Appsrstua Co., 

Dept. SI 2. 44 Parkor Avo., Maplewood. N. J. 



1 accept your oRer. Send me everything described I 
in your advertisement by return mall. I will pay I 
the postman $5.00 plus postage on arrival. It Is | 
understood If I am not entirely satisfied alter exam- | 
inallon 1 can return the goods and you will refund j 
my money. _ ! 

Not*: No C. O. O. Ofdert to Forelsn CouiKloi or Canada ■ 

N.m. I 
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SWMO 

. C'boke 

Monoee 

lad or cuabton ohaao • 
prlra. ttMHiai 



^■■^^^^^aconrata UmAaaper. 

Rash oTdrt. Sond no moeoy. Pay paotmaetar $A.99. JCMHINSi 
Iroadway, New York, Dept. 

ANY BOOK IN PRINT 

Delivered at yoor door. We per the post, 
age. Standard aatbora, Bne editiont. new 
books, all at biggest savinn. Be sore to 
send postcard for Clarkson's catalog. 
PBPF Writeforoo r greatbook catalog, 
w nE>b This catalog is a short course in 
literature and is so used by some of Amer- 
ica's leading universities; SuO.OOO bo<A lovers 
boy from it. Free If you write now. 

CLARKSON PUBLISHINO CO. 

1120 CLARKSON BLOG.. CHICAGO, ILL. 




ELECTMC 

LIGHTS 

ANYWHERE 



Booaabold DactHeal Apptiaseaa, 
iDstall it yoorsalt. Writs lor drenlar. 

D.W.ONAN AgOMS $1/17^ 

SOSSRoyalston A*s. 



no Veit — complete plant 
wttli all wiring, Fixtureaantf 
Lamps for 7 roomail47Jt» 
Direct-To-Vo«. ^ ~ 
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Easily Constructed 
Modernistic Desk 

The desk adds a 
modernistic note 
to any room. 




F or anyone who wishes to add a little 
touch of the modernistic to his room 
and is handy with \voodworking 
tools, the desk shown is an especially in- 
teresting project. The construction is 
simple, and the finished product is serv- 
iceable and attractive looking. 

In its construction there are few points 
that require any further explanation than 
that given by the drawings. The horizon- 
tal portion of the desk is fastened to the 
upright supi>orts by means of bolts. Slots 
are cut in the horizontal pieces large 
enough to receive the nuts. The bolts are 
then put through holes drilled in the side- 
pieces and in the edge of the horizontal 
pieces so as to engage nuts set in the slots. 
When the bolts have been drawn up 
tight, the fastening is very substantial. 
The center division between the drawers 
is held in place with dowels. 

The type of finish to be used depends 
wholly on the color scheme that is carried 
out in the room in which the desk is to be 
placed. — F. W. Megow . 




Assembly of the desk, and details of the 
drawer, end pieces, and fastening for top. 




INDICATING RECORDING & CONTROLLING 
INSTRUMENTS HAVE SAVED THOUSANDS OF 
TONS OF COAL AT THE COLFAX PLANT OF 
THE DUQUESNE POWER a LIGHT CO., 

PITTSBURGH, PA. 



^ Tycos ft 



‘or the Home " 

fyeci Office Thermometers 
An aid in promoting human efBciency- 
Jyeoe Bath Thermometers 
lyece Home Set 

Bake Oven Thermometer, Candy Ther- 
mometer. Sugar Meter. The secret of 
accurate results in cooking. 

Tfcot fVatl Thermometers 
To help you lo maintain a temperature 
in your house conducive to good health. 
Tycee Quality Compasses 
Tyco* Fever Thermometers 
Tyco* Stormoguide 

Forecasts the weather twenty-four hours 
ahead with dependable accuracy. 

Tyco* Hygrometer 

To enable you to keep the humidity of 
the atmosphere in your home correa at 
all times. 

Tycos for the Medical 



Profes 



Sphygmomanometer, Recording 
Podeet and Office types. 
fyco* Fever Thermometers. 

Tycos in oAviation 

A full line of Aviation Instruments for 
ships and airporca. 

Your dealer vill show them 
to you. Ask us, on a postal, for 
booklets on any of the al^ve. 
Bulletins on request 




"TVERY large power plant depends on re- 
liable controlling instruments. 

In the Colfax plant of the Duquesne Power & 
Light Co, 152 Tyco* Inslniments arc in- 
stalled. 

The 60,000 K. W. 3 element cros.s com- 
pound turbogenerator — one of the largest in 
the world — uses so much steam that a vari- 
ance of 1% means a loss of 6.000 ihs. of 
steam per hour -and it takes a lot of coal to 
produce 6,000 lbs. of steam. 

instruments are doing this impor- 
tant job of controlling the operations of 
main turbines — condensers — hot wells — 
feed pumps — oil coolers and transformers in 
this most modern plant. 

In the past many of these owTations were 
carried on by Blind Man's BulT or Guess 
Work, dependent on the experience of the 
plant man, and the los.scs through unpro- 
ductive coal consumption were tremendous. 
9cw« Instruments now save the world 
thousands of tons of coal. 

TO MANUFACTURERS 
If yuitr proems* annealing — baking^ateam 
co(»kins— trailer regiilalion— vulcanising— any- 
where t hat temperature rontroi ia a factor— 
instruments are made to do the job. 

Informative literature will Ite sent on any type 
of instrument on request or— 

Our engineers will consult with you on the af^ 
plication of Tycoe to your particular problem. 

“Bybr Instrument Companies 

Main Office and Factory: ROCHESTER. N. Y.. U.S. A. 

Canadian Plant: Building, Toronto 

SHORT Sl MASON. Ltd. 

Manufacturing Distributors in Great Britain 



T H E ~ SIXTH ~ SENSE - OF - INDUSTR.T 

Tycos Temperature instruments 

INDICATING - RECORDING - CONTROLLING 







on T^atUmaRy Poptdar 



The only high-grade watA 
aolddlrectfromlactorYt A 
Imagine bdoir abla to por« ^ 
cbaae these masolfieent thin £!jf 
model watebea at lowest gOt 
faetorr prices on easr Wf~jfliL 
menta ootof yoar income, or||i>VM 

forcasbi LetossendyoaoneKCJn 

of these msrveloos watchesting 
—joa are ooder noohliKStionRn'; 
to keep it. Yoa’U airree it iaUjA* 
the world’s Moateat watch wm 
nine. Write for freed>eolor VS 
bookandleamthetroefaetBi w 



If yoo write at once we wtllv^. wBjgr nr 

send benutiful style book, 

ahi^nff lowest faetoryprieeo 

on these lifetime Insored 

watches. Thonsands save 

mooeythisway.FFritetodap/ 

WHITE! 

Laxorioos Strap and i*a<*l*tKiRB0[Wr]^^V\^rn£ 
watches at remarkably V[, - U^-iy Q. ,76 

l^cei I Write for free MyleMjnM 
bMkTODAYl 

•TUOBBAKBR WATCH COMPAMT 

Oirseud fry *• S tad sfrs fr w ykswly— /•» 
nrM>«itart«rs4f • emtarv «/ fair dwiuas 

Dept. NZ-104 Bootli B«a4, Indiana 
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Radio -electrician. 

T he Remington Pocket 
Knife R4548 is manu- 
fectured expressly for Radio 
and Electrical use andmakes 
a special appeal to all 
members of ie wiring fra- 
ternity, professional or 
amateur. 

Equipped with two forged steel 
blades of the finest quality, a 
2}i' sheepfoot blade, and a 
combinacion of wire-stripper 
and screwdriver,Iocked in place 
by safety-catch when open, it 
readily adapts itself to many 
practical uses in tinkering with 
radio sets or installing general 
electric equipment. 

Blades^are tempered and hard- 
ened to take a keen edge and 
retain it, and are hand-honed 
to razor sharpness at the factory. 

Handle ~ is Genuine English 
Cocobolo with bolsters of 
nickel silver, light in weight 
but durable. 

A strongly made and finely fin- 
ished knife. An ideal pocket- 
companion for the man or boy 
who wishes to "build his own.” 

Ask your dealer to show you 
the Remington R4548. If he 
hasn’t it in stock, send his name 
with $2.00 to Remington Cut- 
lery Works, Bridgeport, Conn, 
and it will be forwarded 
promptly. 

REMINGTON ARMS CO.,Ioc. 
Originators of Kleanboni Ammunition 
2 5 Broadway New York City 

Remin&ton, 



PRACTICAL 

CirTSt 

None more desirable 
than a (JKKSrNKR 
Tool Chest for Machln- 
IfltH and Toolmakers. 
Oet Free C'atalo^ and 
choose your own. 



Spotlights Brighten 
a Christmas Tree 

M any novel Christmas tree effects 
can be obtained by using the 
homemade spotlight illustrated 
below. Its cost is so far below that of the 
commercial type that it can be conseidred 



Many futuriatse and artistic lighting effects 
can be obtained by using colored spotlights. 

as negligible, and at the same time its ef- 
fectiveness is the same. 

A tree lighted in this manner is shown, 
and with a little practice and a few trials 
many other artistic effects can be 
arranged. 

Drill or punch a series of holes in the 
bottom of a regular square oQ can, and 
cut a 4 in. diameter opening. Place this 
hole so that its center will be opposite the 
filament of a 250-watt stereopticon lamp, 
which is held in a suitable porcelain 
socket. Solder or bolt on the three clips 
that hold the short focal length lens in 
place. Both lenses and bulbs can be 
bought at photographic or motion pic- 
ture supply houses. 

Wire the socket, put a bolt through the 
screw hole, and fasten it to the can with a 
wing nut, so that it can be shifted readily. 
Carry the wire through the filling hole to 
a plug. As the spotlight will get hot, 
place it on two bricks for safety. 

For colors, use colored glass, theatrical 
gelatin, or, if nothing else is available, 
plain thin colored tissue paper placed back 
of the lens. — ^J. S. 



Studebare 

The Insured Watch 



FREE 

6-Color Book 



Now^AtA Startling 
New Low Price.... 

Ultraviolet Sunshine 

Nature Miracle Worker! 

T he woild’8 largest producers of pbys- 
Iral therapy apparatus for phyalclaDa 
and hospitals are now announcing an ex- 
tra-quality mtra-VioIet sunahlne lamp at 
an unhellerably low price. Amazing twin- 
arc feature — four cArhons radiating at one 
time — gives double radiation. All the efll- 
clency of any carbon-arc lamp for *■ 



intra-vloIet will keep you feeling fit and 
looking your beat. Gives you a glowing 
tan and a keener mind — protects Against 
colds and flu. Needed by ail babies and 
children. Doctors prescrii>e it for many 
ailments. 

Sent You invite you to test 

ivu Health Devel- 

Fat 10 Hava’ oper Lamp In your home. 
roT lu uiyi ^ ^ jg. 

Trial tails of our 10 Day ’Trial 
Offer and our faaclnating 
booklet on Ultra-Violet. 

NATIONAL HEALTH APPLUNCE Cerp. 
1676 N. ClareinoBt Avc., D^. W-390 
Ckkags, lIEa^fr 



’The spotlight is made from an ordinary oil can 
and a lens, and a 250-watt lamp ia placed tn^e. 



Scratches in both enameled and var- 
nished furniture can be temporarily con- 
cealed with ordinary wax crayons. Polish 
the retouched spots lightly with a soft 
cloth to bring out the wax luster. 



Fly This Combat Monoplank 



Advice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 



This bmI c 
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Compact Shoe and 
Polish Cabinet 

I N MAKING the combination shoe 
case and polishing outfit shown, any 
easily worked wood may be used. It 
is made up of two ends % by lOK in. by 
5 ft. 5 in., one top by 10 by 20 in., one 
bottom the same size, and one plywood 
back hy 20 in. by 5 ft. 5 in. ; boards 
may be used for the latter if preferred. 
Assemble these pieces with sixpenny fin- 
ishing nails, fastening the back in place 
with fourpenny common nails. 

Make five shelves F %hy 1 1 by 20 
in. and bevel their back edges as at G, and 
the front edges as shown by the detail. 
Cleats H, hy % by 20 in., may be 
fastened with 1-in. brads at a distance 
from the back edge of each shelf G to suit 
the shoes to be kept thereon. Fasten 
these in place at about the angle indicated 
with sixpenny finishing nails, W'atching 




Assembly of the complete shoe case and polish- 
ing outht. Note position of foot-piece bracket. 




A Run of WHATVaU PON^ SEE 

Fifteen 

W/HAT YOU SEE: A dark 
cone shedding a white light 
on a table covered in green . . . 
a leveled cue, the click of two 
ivory balls ... a masterly shot 
completing a run of fifteen. 

WHAT YOU DON’T SEE: 
Before the match, the players 
roughing the tips of their cues 
— so that they will grip the 
balls better — with a Nicholson 
Flat Bastard File. 

There are picturesque uses for 
files and thousands of common- 
place jobs that only a file can do. 
From the pocket billiard cham- 
pion to the mechanic in a small 
town garage, every one can find 
uses for these sharp cutting, 
time tested tools. 

At hardware and mill 
supply dealers* 

NICHOLSON FILE CO. 

Providence, R. I., U. S. A. 

NICHOLSON FILES 




yjA A FILE FOR EVERY PURPOSE 



This seal 
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Get an Ideal 



MODEL AIRPLANE 
for Christmas! 




ITIi^lDEAL . p, , 

American Eagle 

The Most Advanced Development 
in Flying Model Airplanes 
wing Span: 26 In. Weight: oz. 

./\,N entirely new, light-weight, fast- 
flying Model; distinctive apiwaranee, 
realistic in flight, unique in construc- 
tion details. Balsa wood fuselage, 
with specially designed aluminum 
bul^e^s; built-up wings with ready- 
formed riba; removable tailjassembly. 
Finished in modem color decorations. 
Just the Model. Airplane you have 
been wanting; simple in constmetion, 
and a reliable fast flyer. 

Construction Set: ' Assembled Model: 
$2.50 $5.00 



carefully while the nails are being driven 
to be sure that they do not come out of 
the side of the shelf. 

Cut out two by 10 by I6J^ in. ply- 
wood doors. In fitting them, hang with 
1 ^-in. brass butts placed as at /, with a 
stop by 2 by 6 in. glued and bradded as 
at K. Fit a brass spring friction catch at 
D to hold each door, with the striker on 
the inside of the bottom. A K-in. brass- 
knob should be attached at L. 

Fasten piece B into A with glue and 
1-in. No. 9 screws. Make a foot rest and 
fasten to B as suggested. Hang piece C to 
B with a 3-in. iron strap hinge, place the 
assembled pieces on the bottom of the 
closet, and fasten with 2-in. hinges lo- 
cated as at M and back far enough to 
allow the doors to open and close freely. 

The back and ends of the inside of the 
closet, together with the pieces A, B, C 
and the foot rest, should be painted black, 
for any other color will be defaced by 
spots of shoe blacking. The remainder of 
the case may be painted, lacquered or 
stained to suit. 

Straps of cloth or leather or wood 
cleats may be fastened to the walls of the 
closet as indicated, to receive brushes, 
boxes, and bottles of shoe polish, and other 
accessories. — C. A. K. 




Where an Inch is an Inch! 

You can depend on eveiy genuine 
Russell Jennings Auger Bit to bore a 
hole exactly the size stamped on the bit. 
For absolutely accurate boring, insist 
on the genuine Russell Jennings Auger 
Bits. Full name stamped on the round. 
Sold at all good hardware stores. 



The Russell 
Jennings Mfg. Co. 

Chester, <k>nn. 



AUGER BITS 



PrintYourOwn 




Cards, atationcrj', labels, paper, 
circulars, taffs, menus, boek etc. 
|.Snvo money and time, cut cost is 
half. Sold direct from factory. 
Pays for itaeJf In • short time. 
Comslot* OatfHs, ••.S8 up. 
Job Fre^ (U, Rotary 1119. 
Print for Oflsora, Big Profit*. 
All easy, rules sent, write fi 




The IDEAL 

Ford monoplane 

An accurate, 3-ft. Scale Model of this 
famous ship. All parts miniature dup- 
licates of the original. Build it the 
IDEAL way; we guarantee it to fly 
when correctly constructed. Every- 
thing required in Complete Construc- 
tion Outfit, including Plans and In- 
stmetions S8.50 




The IDEAL 

New York - Paris Monoplane 

An exact Model reproduction of the most 
famous .Airplane in the w«irld — “Spirit of 
St. Louis." 3-ft. wing span, and a won- 
deWul flyer. All parts and flttings are 
realistic and everything required to build 
the M(^el comes in Complete Construction 

Outfit $7.60 

FOKKER MONOPLANE: 3-ft. Model 
“North Pole" type. Complete Con- 
struction Outfit $8.50 

Cecil Peoli Racing Airplane; 36 in. 
size. A Championship winner. Com- 
plete Outfit $3.76 

Ask for IDE.AL Model Airplanes at your 
local store. If unobtainable, send your 
order direct to us and delivery will be made 
at once. 

64-PH. Cataloirue ^fodeU, Parit, Sup- 
plies and MaieriaU for Buildera: 5c 




Embellished Copper 
Letter Openers 



After the blank has been cut, the operations 
are confined mostly to the hammer and anvil. 



N othing in the line of decorative 
metal work is easier to make than 
a hammered copper letter opener. 
.\side from being work well within the 
limits of skill possessed by the average 
worker, the finished article is one that may 
well grace the finest mahogany desk or 
table. 

As to form, several general shapes are 
illustrated, but there are hundreds of de- 
signs that can be used. There is one 
limitation, however; the handles should 
be in. long and the blades at least 
5 in. long. These proportions wU give 
the best results both as to attractiveness 



Over the Mountains 

ii<miLosAii^es 

on 

]im 

iDons^'i 

Think of It! FIVE HUNDRED FIFTY-NINE 
MILKS over rou^ mountaliKma country burning only 
KLEVK.V QALl..<y>>S OK 0A80L1NFL Imagine more 
than FIFTY MILKS TO TIIK OALLON. That Is what 
(be WHIRLWIND CARUUHKTINO DEVICE does 
for I). It. (illhert, enough of a saving on Just one trip 
to more than pay the cost ot the U hlrlwlnd. 

TheWhirlwind Saves Notorisis 

Hiluoks Of Douars Yearly 





Whirlwind users, reporting the results of tbdr tesla. 
^re amazed at the results they are getting. Letters keep 
streaming Into the oRloe telling of mileages all the way 



from 22 to 59 miles on a gallon, resulting In a saving of 
from ih% to 50X In gas bills alone. 

Mark A. Estes writes. "1 was making 17 miles to tbs 
gallon on my Pontiac Coupe. Today, with the WhlrF 



K. t*. uoerzen writes, j4-d/iu miles wit 
wind, or a tfaln of 21 miles to the gallon." 

R. i. Tuip, "The Whirlwind Increased the mileage on 
our Ford truck from 12 to 26 miles toagallon and 25% 
In speed." 

c:ar owners all over the world are saving money every 
day with the Whirlwind, besides having better operating 
motors. Think what this means on your own car. Figura 
up your savings — enough for a radio— a bank account — 
added pleasures. Why let the Oil Companlea profit by 
your waste? F-lnd out about this amaslog Utile device 
that will pay tor Itself every few weeks. 

FITS AIX CAM 

In JoMa t««r iBlnnt** Uie Whtrtwlnd can ba inataned on asr maka 
uf ear. truck or tractor. It'a aetoallr leoa wort than ebaseinv row 
oil or pultlu* watarla tba battery. No drUlIntr, Upping or ebaaraa 
of any kind noeaaaary. It It guarantaad to won parfactly on aiw 
make^of car. tracer tractor, large or j|"wil. new modal or old n>o» 

Salegmaa mMI DlggrlBwinri w a ^ fd 
rrMtample md •!••••• • w«dioft«r 

Whirlwind man are making big proflU tupplyiag tbit (aet ariliig 
darice that ear owoara cannot anord to ba witbaut. (rood Urritory 
is tUII o(>oa. Free iiample olTer and full particalara aant co rap nert . 
Jott check the coopon. 

Ooar«at«e 

No matter wbat kind of a car you bovB-no ma^r bow big a gaa- 
•ater it is The Whirlwind will taTa yoo manay. Wa abwlut^ guar- 
an(aa that the Whirlwind will rooro thu aa«a Ha coat In gawlira 
alona within thirty dayt, or tba trial will coat yoo imthlng. Wa inriu 
yoo to teat it at oor mk and erpenta. You are to be the sola iodga. 

Fr«« Trial C a wp o ^ 

Whirlwind Mfft. Co.. 

999-47-A Third St.. Milwaukee. Wise. 



and balance. 



NAME 



IDEAL AEROPLANE & SUPPLY 
COMPANY, Inc. 

AtaNUM .a i'etrt Awe 

28 West l»th Street. New York City 



After the design has been chosen, lay 
out a pattern of the knife on cardboard 
and then transfer the shape to No. 16 



ADDRESS 

CITY 

COUNTY STATE 

ChMck Arre if yew are tatoraelad in /all or part Um» aalotmon paot 
ItM. 



© Thlg »egl on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. Sea page $. 






December, 1929 



POPULAR SCIENCE MONTHLY 



121 




A copper blank: B one edge hammered; C both 
edges hammer«l; D edges removed; E filed 
edges; F blunt chisel finish; C bent handle. 

gage copper by drawing around the pat- 
tern with a pencil. With a pair of metal 
shears cut the copper to the line. The 
metal blank is now ready for the ham- 
mering operation. 

The Illustration A shows the blank as 
it is cut from the sheet copper, B the 
knife after the one edge has been ham- 
mered with a ball peen hammer. The 
other edge is now hammered until the 
bow in the blade disappears and it 
again becomes straight as in C. This 
brings the edges down to a knife-edge 
thickness. 

With a pair of shears, cut the ragged 
edges from the blade. This can be done 
with considerable ease if one handle of 
the shears is placed in the vise, thus 
allowing more leverage. The knife after 
this operation is shown at D. With a 
hie. clean up the edges until the blade 
has a good, smooth, straight cutting 
edge as at £. 

The handle can be completed by using 
a blunt chisel as at F; this gives an 
attractive lined effect. Another method 
is to bend the handle as show'n at C. 
There are as many actual variations for 
the handle design as there are for the 
letter opener as a whole. 

Coloring the knives with a water solu- 
tion of liver of sulphur gives a dark 
copper-colored tint to the knife and thus 
adds to its beauty. Finally, polish it with 
a clean cloth and apply any transparent i 
metal lacquer. — Dick Hutchinson. 




Dimensions of the knife and the plain, ham- 
mered. and blunt chisel designs for the iiandles. 



REGISTERED TRADE MARK 





)THE CHEMICAL Ot 

Entirely NEW.' Real fun with 

Chemistry! 




This is the No. 5 Set 

Packed in wood cabinet. Contains 
54 chemicals and pieces of apparatus. 
Manual of Instruction explains 360 
experiments. A wonderful sot for 
any boy who wants to have some 
real, helpful fun with chemistry. 
S5.00. 



L earn the Science of Chemistry 
j with CHEMCRAFT; work hun- 
dreds of wonderful and useful ex- 
periments ; make soap, inks and 
dyes; test foods, water and soil; pro- 
duce amazing chemical changes and 
perform surprising tricks of magic. 
All these experiments, and many 
more, can be done with CHEM- 
CRAFT. These NEW seta are 
greatly improved; the finest we have 
ever made. More chemicals, more 
apparatus, more and better ex- 
periments. CHEMCRAFT is the 
original and most popular chemical 
set. Get one this year and have lots 
of interesting fun. 

Six Sets to Choose from: 

Na. 1— $14W Na. S — U.OQ Ma. IS— S»6 00 
Na. S— aao Na. 10— loao Na. 2S— SBJW 
Each set complete with cbemirals, 
apparatus and Manual of Instruction. 
I^k for them in the Toy I^pt. If 
unobtainable, send your order dir^. 

Try Chemistry for 25 cents 

Get CHEMCRAFT Junior the set that 
will introduce you to chemistry. Sent 
postpaid for only 2o cents. 




5uild your own 

Electric Telephone/ 

Read the inside story of the telephone 
and build a real, electric broadcasting 
telephone of your own. You can also 
make a Super-sensitive Microphone that 
will enable you to hear a fly walk; a 
Detectophone, a Stethoscope and other 
sound-detecting instruments. You can 
have great fun experimenting with them, 
and learn about telei^onic and micrcv 
phonic science — the science of sound 
transmission aiKl detection. 

Complete Outfit in New Book-Box 
All parts, wiring and apparatus are Included 
for doing all the experlnimts; . 
Dwj^^Bo* P*®*^®'* • unique ^5*UU 

SM by Toy 

Stores. Ask tor The TKI.EPHONK 
BOOK. If unobtainable, we will send 
direct upon receipt of price. 



usefnrr*? 

prot.a,] lota of 

homo workah^f • aompleto 

Wuepnnt p|,„ S"*! loola. 

booksheloi^ ^ “atenala for 

1^11 ioldora^r “iiJ lioMera. 

“ootatanda, bi?d ^ '“'™. motor boots 
“»ful orticio, Sro?EIH»M. and olha; 

and how *’hat 

««<,h in "tr^J"**- , Two difforeot 
No. 5 — -g wooden cabinet: 



Send for FREE MAGAZINE for Boys 

Full of fine ideas on Chemistry, Wood-Working and Electricity. Tells all 
about the sets mentioned above. It'e free to boys, just ask for your copy. 

The PORTER CHEMICAL COMPANY 



76 E. WASIITNGTON STREET 



lUr.KTlSTOWN, M\r.YL\M1 
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Building Furniture 
in Unused Doorways 



Bv CHARLES A. KING 



Ti 

n 



IHAT unused doorway in your 
house, through which no mem- 
ber of the family ever passes, 
may be easily fitted with built- 
in furniture, which, if constructed sepa- 
rately, would occupy considerable space 
in the room. 

The drawings below show how to build 
a desk, a linen closet, a service closet, or 
a combination breakfast table and iron- 
ing board. Some of the designs, as in 
Fig. 3, are adaptable to other pieces such 
as a bufiet or a china closet. 

The design in Fig. 1 can be used in 
building a desk and bookshelves, or 
merely the bookshelves. The combina- 
tion desk and bookshelf takes the place 
of two bulky articles and extends only 
about 6 in. into the room. The case A is 
made about in. narrower and shorter 
than the doorway itself. The shelves may 
be either grooved or nailed into place. 
The desk lid may be supported most 
easily by using brass hinges as at Z) and 
chain desk-shelf supports as at E, but 
regular desk stays may be fitted if pre- 
ferred. The top of case A and the desk 
shelves B and C are the full width of the 
case at these points, but the other shelves 
are set back about in. so that the outer 
edges are not quite flush with the edges 
of the sides of the case. 

Cloth or thin wall board can be used to 
cover the back of the case. After the 
completed piece is placed in the opening 
and fastened securely, a piece of molding 
F, ^ by in., may be mitered around 
the case to hide the joints and attached 
with brads. 

If the unused doorw^ay is in the kitchen 



The table top, which is made 
of K-in. plywood, is fitted to 
swing freely and hung from 3- 
in. brass hinges screwed to the 
closed door at the back of the 
case and to the table top, as 
at B and C. These hinges are 
so fastened that when the 
table top is lowered for use its 
underside will rest on the 
piece .1 , which serves as a sup- 
port. 

The ironing board should be 
hung with smaller hinges from 
the underside of the table top, 
so that it will not interfere 
with the dropping of the larger 
piece. When the table top is 
locked in a vertical position, 
the ironing board may be lowered for use. 
The upper part of the opening may be 
covered with a curtain on a roller, the 
lower with bright colored cloth. The 
table top is kept in a vertical position by a 
strong bolt fastener, and metal clips 
made as sho\vn hold the ironing board. 

AN OLD chest of drawers, which is easily 
obtainable, may be used in making the 
linen closet shown in Fig. 3. Shelves are 
built above to contain linens and are con- 
cealed by doors of }4-in. plywood. If a 
search of used furniture stores fails to re- 
veal a suitable chest, the making of one 
will be an absorbing project for the am- 
bitious homeworker. Trouble in sweep- 
ing can be avoided by filling in the space 
between the feet of the chest with a panel. 
Cross sections of the upper and lower 
parts are shown in the upper part of the 




Combination ironing board and breakfast table built into an 
unused kitchen doorway. The table swings down when needed. 



drawing. Section X shows the construc- 
tion of the lower cabinet, section V the 
upper. 

The service closet in Fig. 4 should be 
made deep enough, by building an ex- 
tension out or in, to contain the vacuum 
cleaner. A diagram of this construction 
is shown in section X. Wall board forms 
the back of the closet, the original door 
the front. Brooms, mops, and dustpans 
may be held in place by the cleats A 
which may also serve as shelf supports. 
The wall l^ard back is stiffened by cleats 
B, which support shelves placed as de- 
sired to hold dusting cloths, cans of pol- 
ish, and cleansers. 

If morf. than moderate exertion is re- 
quired to make a woodworking tool do 
its work, the tool is dull, improperly ad- 
justed, or being incorrectly used. 




Four suggestions for utilizing those superfluous doorways in old houses which are rarely or never 
used. Built-in furniture of this type has the great advantage of using no extra wall space. 
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“What? learn Music 

by Mail T the^ laughed 



yes, I cried, “and i'll bet 
money lean do itT 



I T all started one day after lunch. The 
office crowd was in the recreation-room, 
smoking and talking, while I thumbed 
through a magazine. 

"Why so quiet, Joe?” some one called to 
me. 

"Just reading an ad,” I replied, "all 
about a new way to learn music by mail. 
Says here any one can learn to play in a 
few months at home, without a teacher. 
Sounds easy, the way they tell about it.” 
“Ha, ha,” laughed Fred Lawrence, "do 
you suppose they would say it w^ )iardr* 
"Perhaps not.” I came back, a bit peeved, 
"but it sounds so reasonable I thought I’d 
write them for their booklet.” 

Well, maybe I didn't get a razzing then! 
Finally Fred Lawrence sneered; “Why, 
it's absurd. The poor fellow really believes 
he can learn music by mail!” 

To this day I don't know what made me come 
back at him. Perhaps it was because 1 rtally was 
ambitious to leam to play the piano. Anyhow, 
b^ore I knew it I'd cried. "Yes, and I'll bet money 
I can do it.” But the crowd only laughed harder 
than ever. 

Suppose I Was Wrong — 

As I walked upstairs to my desk I began to 
r egr e t my haste. Simpose that music course wasn't 
what the ad said. Suppose it was too difficult for 
me. And how did I know I had even the least bit 
of talent to help me out. If I fell down, the boys 
in the office would have the laugh 
on me for life. But just as I was 
banning to weaken, my lifelong 
ambition to play and my real love 
of music came to the rescue. And 
1 decided to go through with the 
whole thing. 

During the few months that 
follow^. Fred Lawrence never 
missed a chance to mve me a sly 
dig about my bet. And the boys 
al^'ays got a good laugh, too. 

But I never said a word. I was 
waiting patiently for a chance to 
get the Iasi laugh myself. 

My Chance Arrives 

Things began coming my way 
during the office outing at Pine 



What Instrument for You? 



Plano 
Orfan 
Violin 
Banjo 
IPIectrum, 
$-StrinK or 

Tenor) 

Clarinet 
Flute 
Herp 
Cornet 



Grove. After lunch it rained, and we all sat around 
inside looking at each other. Suddenly some one 
spied a piano in the corner. "Who can play?" 
every one began asking. Naturally. Fred Lawrence 
saw a fine chance to have some fun at my expense, 
and he got right up. 

"Ladies and gentlemen.” he began, "our friend 
Joe. the music-master, has consented to give us a 
recital." 

That gave the boys a good laugh. And some 
of them got on either side of me and with mock 
dignity started to escort me to the piano. I could 
hear a girl say, "Ob. let the poor fellow alone; can't 
you see he's mortified to death.” 

The Last Laugh 

I smiled to myself. This was certainly a wonder- 
ful setting for my little surprise party. Assuming 
a scared Took. I stumbled o\*er to the piano while 
the crowd tittered. 

"Play ‘The Varsity Drag'.” shouted Fred think* 
ing to embarrass me further. 

I began fingering the keys, and then . . with a 
wonderful feeling of cool confidence ... I broke 
right into the very selection Fred asked for. Then 
was a sudden hush in the room as I made that old 
piano talk. But in a few minutes I heard a fellow 
jump to his feet and shout, "Belie\'e me, the boy 
IS there! Let's dance!” 

Table and chairs were pushed aside, and soon the 
whole crowd was shuffling around having a whale 
of a time. Nobody would near of ms[ stopping, least 
of all the four fellows who were singing in harmony 
right at my elbow. So I played one Mppy selection 
after another until I finished with "Crazy Rhythm" 
and the crowd stopped dancing and singing to 
applaud me. As I turned around to thank them, 
there was Fred holding a tenspot right under my 
nose. . 

"Polks.” he said, addressing 
the crowd again. "I want to 
apologize publicly to Joe. I bet 
him he couldn’t learn to play by 
mail, and believe me, ne sure 
deserves to win the money!" 

"Leam to play by mail!" ex- 
claimed a dozen people. "That 
sounds impossible! Tell us bow 
you did it!" 

I was only too glad to tell them 
how I'd always wanted to play 
but couldn't afford a teacher, and 
couldn't think of spending years 
in practice. I described how I 
had read the U. S. School of 
Music ad, and how Fred bet me 
I couldn't leam to play by mail. 

"Folks." I continued, "it was the 
biggest surprise -of my life when I 



Piccolo 
Cuitar 
Hawaiian 
Stool Guitar 
Drutna and 

Mandolin 

'Callo 

Ukulola 

Trombona 

Saaephono 



■ rmonr and Cempoaltien 
iitomatic Finzar Control 
Plane Accordion 
Italian and German 
Accordion 



got the first lesson. It was fun right from the start, 
everything as simple as A-B-C. There were no scalra 
or tiresome exercises. And all it required was part of 
my spare time. In a short time I was playing jazz, 
classical pieces, and in fact, anything I wanted. Be- 
lieve me, that certainly was a profitable bet I made 
with Fred.” 

Play Any Instrument 

You. too. can now t^h yoursdf to be an accom- 
plished musician — right at home — in half the usual 
time. You can’t go wrong with this simple new 
method which has already shown over half a million 
people how to play their favorite instruments by 
note. Forget that old-fashioned idea that you ne^ 
special "talent." Just read the list of instruments 
in the panel, decide which one you want to play and 
the U. S. School will do the rest. And bur in mind no 
matter which instrument you choose, the cost in each 
case will be the same — averaging just a few cents 
a day. No matter whether you are a mere beginner 
M already a good performer, you will be interested 
in learning about this new and wonderful method. 

Send for Our Free Booklet and 
Demonstration Lesson 

Thousands of successful students never dreamed 
they possessed musical ability until it w^ revealed 
to them by a remarkable "Musical Ability Test” 
which we send entirely without cost witli our in- 
teresting free booklet. 

If yo\x are in earnest about wanting to play 
your favorite instrument — if you really want to g»in 
happiness and increase your mpularity — seniT at 
once for the Free Booklet and Free DemonstratioQ 
Lesson which explain this remarkable methoiL 
The booklet will also tell you all about the amazing 
new Automatic finger Control. No cost — no obliga- 
tion. Sign and send the convenient coupon now. 
Instruments supplied when needed, cash or credit. 
U. S. &hooI of Music, 812 Brunswick Bldg., N. Y. C. 

U. S. School of Music, 

812 Brunswick Bldg., New York City. 

Please send me your free book, "Music Lessons in 
Your Own Home,” with introduction by Dr. Prank 
Crane. Free Demonstration Lesson and particulars 
of your easy payment plan. I am interested in the 
following course: 

Have You 

Instr 

Name 



Address . 
City.. , 
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You Can*t Beat This for Value! 




Here's Boice's newest workshop — the 5-rosctune Handt-Bencb, complete from floor to switohl Designed 
for industrial or home use. Each machine complete in itself and ready to run. 

✓"’T'v Handi*B«nch No. S Boice's 1 

I K» OlunraUd bdow, soniiMa nt (oDeirias eguipnent: N’ot ElliutruUd. Cn! 

I a Lftthii. Jic Sow. on« 1 / 

I » 12-iaeb HMdS*BAiid Saw. 

a 7i4^i»cb B.ndi-lAthc. 

Pt i^B^U 4.meb H*ndi«JodaW 

UniTOTwl Jig Ssw. 

Unjirm.J Uaa^&w. 

3 Mour*. double ebolt. 1 /S H.l'. rKb. 

V Ptie« compleU. 

1 [^W. B. & J. B. Bolce* Dept. P. S. 






Simplex 
Jacks 






for the Home 
-Work Shop 
Manual Itaiiiuit 
ora Xmas Gift 



With H, yea can foree door and 
window fraaeo back to tbeirotig* 

Inal poaitton and avoid bavins 
■aab or doora planod or lock ■ reset. 

Yoa can raise the end of a radta* 
tor. kitchen sink, lee box or piano 
~or clamp or straighten gloed 
fomltare. drawers, radio eabi* 
nets, andhnndredB of other ioba. 

It’s called 

“JACK-IN-THE-BOX’ 

For the man who uses tools, 
boya interested in manual tra... 
ing, mechanical toys, erectosets, 
etc. .this Jack ispermanentlyuse* 
fal and Instructive. j 

Capacity. GOOlbs. Sturdily built, 
—flnisbed in red, blue or green 
pQco. A reproduction of the, 
larger Simples Screw Jacks, 

Bant by the world’s largest 
nanufacturers of screw, 
mad Lever Jacks, and un- 
conditionally guarma- 
toad. Its puipoee is to 
derooRStratesnrisdvcr- ' 
tlse the safety feature 
and power of the larger 
Simplex Jacks, and it wfll 
be sent you postpaid for 86 
cents. Money refunded Instantly and 
without onestion if not aatiafied. 

Templeton. Kenly i. Co. 

ESTABU8HED I8t« 

1020 So.Central Av.ChkafloIll.U&A. 





Geotletnen: Please aand me postpaid 
1 Simplex Miniature Jack ac}5 cents 
and . . . a t SScentaaach for my friend e. 
A total off Is enclosed. 



Mark color desired: Rod, Blue. Green 




T Turn you team to play, you have no idea of the rich 
joy, the vibrant fun, the big money that lie in the 
creation of music. And until you actually tryout the 
Deagan Xylorimba in your own home, you have no 
idea how easy this fascinating instrument is to play! 

Just think! No tiresome practice. No finger or Up 
exercises. No teacher. On the first day you play sim- 
ple melodies. Soon you thrill friends ana famUy with 
snappy fox trots, dreamy waltzes. Before you realize 
it, you are ready to ^pear in public. Xylonmbists are 
always in demand. The pep of any party, the spice of 
any band ororchestra. $5 to $25 for a night of ‘Wyl” 
BIG BOOK FREC—Deagan Xyloiimbas are sold 
on a 5-day FREE TRIAL basis. Models to suit every 
pocketbook. Surprisingly easy terms. You owe it to 
yourself to write today for the Big Free Book. No 
cost or obligation. Simply fill in and mail the coupon. 



J. C. Deegu, Inc., Dept 1S59 , 1770 Berteu Ave., CUcege 

Please Bend me full details of the Flve-Du Irial offer and 
easy payment plan of the Deagan Xylorimba. 






Addrem. 



A definite program for getting ahead financially will be found on 
page four of this issue. 



$150 TO $300 MONTHLY PROFIT 

Pay* For Itsdlf Wlthoot E»|»«n$« To Tou 

HB S-Hour Battery Charger Insures big year round 
proflts. Charges batteries in the time required by 
others. Starts you In best paring business In auto- 
mobile field. Requires no special expense, uses small 
space. 30 Day Trial at our risk under absolute money 
back guarantee. Write today without obligation to 
Hobart Brothers Co., Box P129, Troy, Ohio. 




Safety Cover for 
Circular Saw 

T O COVER a circular saw that is not 
provided with a commercial guard, it 
is possible to construct a convenient de- 
vice for shielding the blade as shown in 
the accompanying illustrations. 

From a 1-in. board, saw out a piece re- 
sembling the part marked B in the dia- 
gram. The size will depend upon the saw 
for which it is to be used. A ^-in. groove 
deep enough to accommodate the saw 




should be cut in the board in the shape of 
a semicircle. .A 1 by 1 in. rod A should be 
fastened to this piece as shown. 

For the half-pulley C prepare a semi- 
circle of 1 in. thick wood with a 5-in. 
radius and on the edge cut out a groove 
for a small roi>e. Then attach this piece 
to a pipe or rod, the length of which will 
be determined by the installation. To the 
other end of the rod attach the arm and 
guard (.4 and B). 

A rope is secured to C, and a weight is 
attached to the end of the rope so that 
the protector will swing up out of the way 
by itself when once it has been lifted 
about halfway. A stop of some type may 
be arranged to check the movement of the 
guard when it is raised to the proper 
height. — James H. Suddeth. 




The aasembled saw guard and details of the 
bearing for the rotating shaft, pulley, and arm. 



Steel Stamp Master Block 

S TEEL pimches, numerals, letters, 
trademarks, or designs of any kind 




FROM BLOCK 
The punch is driven into 
the steel master block. 



punch requires only z 
before it is ready to 
tempered, and put to 



can be duplicated 
quickly and inex- 
pensively, provid- 
ed an impression 
of them has been 
preserv’ed in a 
block of annealed 
steel. This master 
block is hardened 
and the stock for 
the new pimches 
is driven into the 
depressions. Each 
. little touching up 
be hardened, and 
use. 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
and Money 




I \'ORY is becoming scarcer and scarcer 
as time goes on, so that those of us 
who are fortunate enough to possess 
ivory objects should take care to keep 
them beautiful by periodic restoration of 
the natural tint. 

Objects cut from ivory that have be- 
come discolored can be restored to their 
original condition of beauty by any one 
of the three methods to be described. 

All ivory has the tendency to turn yel- 
low or even brown— either as the result 
of age and exposure to oxidizing influ- 
ences, like heirlooms in the form of 
delicate carvings; or in much shorter 
time, through contact with greasy or 
perspiring hands and immersion in hot. 



I 

I 



The ivory to be bleached is placed in a wide- 
mouthed bottle containing oil of turpentine. 



greasy dishwater, the almost invariable 
fate of knife and fork handles. 

One method, which may be applied to 
nearly all ivorj' objects excepting piano 
keys, has been tried out with great success 
in many art museums. The ivory objects 
to be bleached are placed in a wide- 
mouthed glass jar and oil of turpentine 
poured into the jar so as to cover all of 
the ivory, but not the metal parts of 
knives, forks, and umbrella sticks, nor 
the wooden parts of canes. Care must be 
taken that the oil of turpentine does not 
penetrate to and dissolve the cement, 
which holds the tang of the knife or fork 
in the handle, and usually consists of a 
mixture of pitch or some resin and brick 
dust. The mouth of the jar should be 
covered with a bladder membrane and 
the whole container exposed to the sun- 
light for from one to two weeks. 

Another method, particularly suitable 
for knife and fork handles, umbrella han- 
dles, and similar ivory objects, is to im- 
merse them in a mixture of one part of 
peroxide of hydrogen and two parts of 
water for from one half to one hour, if 
necessary even longer, until the ivory is 
sufficiently bleached. Then polish them 




No. 125 Bench Lathe 
List Frke S36— 



HAVE YOU 

seeHvmHBuX 
^Deu-nuar\ 
BJBCrUKOULLX 
No. 1051? 



LWhole Machine Shop 
lon^bur Vferk Bench! 

No. 11) Bench Lathe with attachments shown 
offers complete machine shop facilities for the home 
workshop or laboratory. 

Not a toy, but a real, husky accurately built ma- 
chine tool at a price within reach of the aver- 
age pocketbook. 

Order from your dealer or twite 

GOODELL-PRATT COMPANY 

GREENHELD, MASS., U. S. A. 

CHICAGO OFFICE, '38 No. Clinton St. 



NEW YORK 
OFFICE 

107 Lafayette St. 



LONDON 

OFFICE. 

137 Queen Victoria St. 



GOODELL- 

PRATT 

1500 GOOD TOOLS 



A definite program for getting ahead financially will be found on 
page four of this issue. 




9-in.x 3-ft.Junior Hack 
(ieared Screw Cutting 
Bench Lathe, with 

Countershaft *169 



and Equipment 



I^EW IV10DEI- 

TH BEND 
LATHES 



a-ORTHE ^ 

Manafacturing Plant Service Statioa 
Tool Room Electric Shop 

Central Repair Shop Engineering Shop 

Machine Shop and Laboratory 

All on Easy Payments 
We ship any South Bend Lathe immedi- 
ately upon receipt of only 20 per cent of 
Catalog price. Balance in 12 equal 
monthly payments. Write for Timc^r 
Payment Catalog. 

:r 

New Free Catalog shows all sizes 
Irom 9 inch lo I S inch 



Coimtf'rslMfi Urivrn Litthr*. 
Molnr Driven l.allien. Quick ^ 
I'tianjiv Gear I. allies. Stand- .♦* 

I - nr<t I'linnac Gear I-.uluK, 

Prices of Popniar Sizes of Quick Change Gear K 



yy 



4V-. 



Lathes with ^Equipment 

Siii{>|>)nR Coiintersliafi 

Weight Drive 

490 Ibi. SJK.OO 

725 lbs. 359.00 

1110 tbs. 44.t.00 

1550 lh«. 543.00 

2035 Iba. 035.00 

WRITE FOR FR|^E CATALOG 

SOUTH BEND LATHE WORKS 









829 E. Madison Street, Sontfa Bend, Indiana, U.S.A. 

Lottie Ouitdrrs for 23 yeora — 44.01H) users y' * ^ Cr 
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Everyone has 
heard of Tom 
Brown, leader 
of the fanKHis 
Tom Brown’s 
Clown Band, 
one of the 
highest priced 
musical acts, 
that has ap> 
peared all over 
the world. 



If you have not seen them, you have prob- 
ably heard th^m play on Victor Records. 
First-Class Saxophonists make big money 
and the work is easy and pleasant. You 
might easily become a wizard like Tom 
Brown, or a gr^t record- maker like Clyde 
Doerr or Bennie Krueger or Joseph Smith. 
$100 to $500 weekly is not unusual for such 
musicians to earn. 



^rue<Hme SaXDphone 

The many patented improvements, found 
only on the Buescher, assure a more beau- 
tiful tone, finer and more 
accurate tune and easier 
blowing qualities. 

Easy to Play — 
Easy to Pay 

Because of its many advan- 
ta^. the Buescl^ Saxo- 
phone is remarkably easy 

to master. The rapid prc^> 
ress you make will surprise 
you. Easy payments can be 
arransed. if desired. 

6 Days’ Trial 

in your own home on any Buescher 
’ Saxophone. Cornet. Trumpet. 
Trombone or other instrument. Fill 
out and mail coupon for full infor- 
mation. Mention inslniment in 
which you are interested. 

Buescher Band Instrument Co. 

2950 Buescher Block Elkhart, Indiana 

•“suracHEB b^JoTnotr^ument ooT " " ” 1 

20SO BoMcber Block. Elkhart. Ind. 1 

Genl>emef>:W<tboatobl%wHnaiaeinanj’wa 7 pleas«s«nd I 
me your tree literature. I 







SbmUw TOD Cu Maks 

Cloek ■ ulutiw riatCbdu tiiktalHeM' 

•ad ^'^HOUSANDSof UMohavo 

Mak»n 0 Mm. I built our Clocks. For 
tin.'* dll .‘iT A th^owatwe— Of to sell 
M eisn«» oi fl k ine prieea. It’s 
•My, fisriniline Only oedi- 
narr tools neadad. Wofundah 
piaM, lastructiona. . parts. 
Works aU aw«mbisd. ready to 
Instil, as l«OT as $1.M: oibotv 
frith cluiaM at all pricM. You 
maka tba eaaa, or simply as- 
•ambia kaock^wit parts. 
Caah-to oo tba demand for 
crafUmaD-builtMaatal Clooks, 
I Baalo eUwks, Oraodfathar's 
Clocka, Hsra'a a bobby that 
k PAYS— in pleaaura, laewaacebip and 
in apaio-tiiDa or fullHiesa PROFITSI 
tPrtJf fnr PJfRI? Cataloo and Sjtreial Rlur Print Olfer 

AMERICAN CHIME CLOCK COMPANY 
I69I-P Ruffnar St. Philadelphia, Pa. 




by briskly nibbing with a woolen cloth. 

If the ivory has become yellow through 
handling or contact w'ith dishwater, it is 
advisable to begin by immersing in 
alcohol, gasoline, or carbon tetrachloride, 
and after drying, rub vigorously with a 
rag dipped in 3 percent peroxide of 
hydrogen or a 5-10 percent solution of 
citric acid. After the bleaching is com- 
pleted, the ivory should be rinsed with 
clean water and then rubbed dry. If the 
ivory forms the handles of knives or 
forks, care should be taken to protect 
the metal parts by coating them with 
vaseline and then wrapping them with 
paper to prevent the grease from spread- 
ing. If necessary, this process can be 
repeated two or ^ree times. The white- 
ness of piano keys can also be restored 
by this process. — E. Welleck. 

Laundry Case with 
Removable Bag 

T he case illustrated, aside from 
being an attractive receptacle for 
soiled linen, has the added advan- 
tage of being so constructed that the full, 
heavy laundry bag can be removed easily 




By removinc the front, the tied bag can be 
easily taken out and on empty one hung in place. 



by taking out the front of the holder. 
No heavy lifting is necessary. 

For the family that is now stowing its 
soiled linen and clothing wherever it 
will best be out of sight, this case would 
be a much appreciated addition to the 
house furnishings. 

The sides may be made of J^-in. 
boards glued to give the required sizes; 
but to avoid danger of w'arping and split- 
ting and to insure strength, we will as- 
sume that M-in. plywood will be used. 
Cut the back and the front in. 

wide, the two ends 11 in. wide, and all 
29|^ in. long. These widths w’ill allow 
the pieces to be cut from plyw'ood 30 in. 
w’ide, which is a stock size. Make two 
cleats by IK by 9K in. and three 

cleats B. B-U and B-2, % by 1 K by 1 7 K 



M BR08.a»C0. 

IM N. Stat* Stroot Chica«a,IIL 



If! 

Da flXl 



DIAMONDS WATCHES 



CASMoi-CREDIT 



Wa Import DiomoBda diroet froo 
Earope and oeU direct to you by 
moil. Loweatprieeti Bay sow. 

SEND FOR 
CATALOG! 

Write for big free book of SOM 
iUoatratiooi and deacrlptiona of 
Dioinattd Binga. Diaoer BnigB. 
Pina. Brooeba 2 ,WatclHa.^aA. 
Dreaaer Seta, ail vorwora.Clodv, 
^odoka, Leotber Gooda. 

■Ongi SaUa/ketian 




nifl Crodtt tormat Fay 
mm aea.taatfa dowa; kak 

maatUy, or maptb lr 
at roar eeevaalaaeo. 
AU. OOOOg D€UV. 
moToiMatV. . ERCD ON FIRST 

S DoM ood si.4s a Month PAVMtKT. 

B O. 8S7- ~ I 

Lo. standardllBtIrBBtf 
WatohoR on Cradit 

at Caah PHeaa 

AB OuMMtaad to PiM iMooeOM 



amf^ U.H 
Hoat£7 



T kn md '"iiif FiiT n iiiira l ia M 



Model Airplane Books 

Manual of Model Airplanes, ABC of Model 
Airplanes, Model Airplanes and Flying 
Boats, $1.00 each, three for $2.50. Each 
book fully illustrated, written by noted 
authority on Model Airplanes. 

Price List Parts and Blueprints, 5 cents 

Order Now, Model Airplane Book Publish- 
ers, 29 East Avenue, West Haven, Conn. 




For Xmas— Mako Tonr (or T«vr- 
saU) Happy Witk tha H & A LATHS 

Sturdy, well bal- 
aneed. apleBdldb' 
acurate — a truly 
wonderful machine 
at eurprUingly low 
ooHt. A gift that 
will delight expert 
or novice. Prompt 
shipment. Write 
for eatalog. 

HESTON ft ANDERSON •VJSaS'JSr' 





GEARS 



Chicago Stock Gear Worka, 
7C0.773 W. JacksM Blrd..Ckieaia.ia. 



A definite program for getting ahead 
financially will be found on pa^e four 
of this issue. 



® ThU seal 
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in. and bevel them in. as shown. Bore 
5^in. holes for dowels in cleat B-2 and 
fasten all cleats with glue and brads. 
Bore l>in. ventilating holes as indicated 
in all sides. Make the bottom % by 11 
by 17% in. and the top % by 13% by 
20% in. Fit and glue pointed %-in. 
dowels in B-2 and bore holes in the front 
of the bottom to receive them. 

Assemble with brads through the back 
and ends into the bottom and with 
screws through the back, for brads alone 
will not hold so well. Fit the front in 
place. Make or buy four flat brass hooks 
D and fit in place with %-in. No. 10 
roundhead screws, filing their points off 
where they come through the ends. Hang 
the top with 2 by 1 % in. butts (hinges) 
as at 2 in side view. Fit and glue a %-in. 
pointed dowel in cleat A of each end and 
bore a corresponding hole nearly through 
the top to hold the top front corner of the 
ends in place when the front is down. 




Assembly drawing of the case and details of the 
construction of the front, the back, and sides. 



Prepare two cloth laundry bags that 
will fit the case loosely, making them 
about 1 yd. high to allow for a draw 
string in the top edge. When a filled bag 
is sent away, an empty one may be put 
in its place. To remove the bag, tie the 
draw string, close the cover, raise hooks 
Z>, draw the top of the front forward, lift 
the dowels in B-2 out of their holes, and 
pull the bag out through the front. Re- 
place the front, lift the cover, and put in 
the empty bag. Hooks placed at E and 
corresponding rings or loops on the out- 
side of the bag will be convenient in 
keeping the bag op>en. Pieces of tape or 
wide rubber bands fastened to the inside 
of the cover to hold laimdry lists will 
constantly remind each one to record 
daily deposits. 

The case may be painted or lacquered 
in attractive colors. Four casters or pol- 
ished steel glides may be placed in the 
bottom to move the case about. 




air-eom: — the King of them all. 



A Workshop You Don’t Need to Coddle 



A workshop that won’t do all that you want it to do is, after all, only an ex- 
pensive plaything. Make sure before you buy that the outfit you choose has 
the power to handle any load within its capacity; and the rigidity, strength 
and precision construction essential to fast and accurate workmanship. Then 
your choice unquestionably will be the Ar-Con Utilitool — the workshop that 
means satisfaction with every job you do. 



Free Trial! Easy Terms! 

Mail the coupon now for fully illustrated 
descriptive circular, t<^ether with details of 
our 10-day free trial offer and liberal time 
payments applying to the complete outfit or 
any unit or combination of units you may 
desire. 



THE AR-CON TOOL CO. 

TOLEDO, OHIO 



The Ar-Con Tool Co. 

SOS FaMett St., Toledo, Ohio S. 

Mall me complete Information, prices and terms on 
Ar>Con UtiUtool with details of your free trial offer. 



Kame 

Street 

City and State. 



BOyS-LEARNTOn^ 

Join the 

CUNfONjUNIORAVIATORS 





A. B. CUntaa. 9 iiA Smior Aviator aod da* 

ricnw ol •uMM.fuf dukUI aircraft for ovar 
10 rran. InvHcf you 10 >oin with tbaiuoDtU 
ol other boya whom ha baa balpad 



SPECIAL 

COUPON 



Clinton Junior Aviators 

e/o Clinton Toy Corp^, 

North Havon. Conn.. Msi. Kl. 



Oub. Hera k 
OlSDOd} 




these p<^te about the 
new Paint-O-Mieter — A 
one-piece Gun with pistol-stjde 
grip. Finger rest — hand rest. 
Two-finger easy-pulling trig- 
ger. Air Valve with porthdte to 
by-pass air when not spraying 
and motor is running. Ho<A to 
hang gun when not spraying. 
Spray volume regulating valve 
—One fluid jet for all mate- 
rials. Lode ring keeps lurnozde 
in position — prevents air leak- 
age. Two air noasks fumitbed 
— fSor round and flat spray. 
Compression supplies 25-30 
lbs. pressure. Plugs into any 
light socket. Portabk — paint 
container weighs 1 lbs. — 

compressing unit 5^ lbs. 

At younlealtr** 

The Atomister CarparatlM, 

4t aamlltoB ttsatt, 
Rahway, N. 




0 This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OP STANDARDS. See page 8. 
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Und[rwooD 

j ^ m^Price 




Keyboard 



SenttoYou, 
ter Only 



of H-'OnIr H.OO brin*» the 
Oodetwood Ty»»*i 
P«y onl» lOa % day 

PeyiMat pUn. Thb ta (•» full die 

Undwiro^ «rjlh ... 

wulartured w mU for tIOO. 



Sa’; 







Famous No. 4 Underwood 

TWt Uto moM Tfoderveod. •oeeUny priced et only MO.M <«>ht b 
tSe lowe d pHoe ever ouoted. tuu meoera InproTcmenU mrlodlnc 4-cow 
two-eolor ribboe. Mek-apeeer.ribhon rererae, tebuUtor, n>^*c 
ckEFt leek end mei» otlUr improreewenie. BlMotifuUy refinlahed end 
•rtMwed. Look! end operetee lixe bnod new. 



FREE! FREE! 



.. ipleu (Rene Siwdy) 
eWee of Ibe Feno<n V»- 
Seat Speed TypcwrfUi 
Syetem-fuUr 






10 Day mBB Trtol 

Send coupon for 10 day Tree Triel— 
If you decide to keep ft pay eely «3 
a month pnlll epeeial price of only 
•44.00 (term price) ie paid. Limfted 



OtiMr SaoMtlanal Bargaiiut 



Ko. 10 ReBlaatoe tIOO. Model 
No. • L. C. Smith Sioa “ 
Ho. • Weodetoek •100. 



Caek New Only tSO.W 



iewTft^iSeeSS' ehoee for 10 daye' Free tViJ. 

. . , )l daipeaH wfth u^retantinc that ft «■'” • 

typrwrftee ie net eetiifectery. If 1 keep ft I 
-cejtopaid. 



No. t WeoMork 






Addteea.. 
Tbwa. . . . 



m PAY FREIGHT 




'Buy Direct 
1 save^ 00 ft >1000 

w nved SIOOO. a A. Aadweoa eaved *5.00. P. K Davie 
o SIOOO and OMO by bnadbic the liberty way. Yoo can do 
wane. No worry. 40% kea labor. Subalatitial poriBaaeat 
boDiM. Wrfte tray fer full lalornatloo. 




L1B£RTY HOMES 

ptrtntea wonderM homee Item tm to SlUn 
riin indudee eO Junher cut-to-St. mBlwork. roof- 
Inc. leih. hardware, painte. nale. Meterielt lidly 
■ ~ reP.a Preiaht paid can of 

' ' Majon-IMion 



cuaranued. none FKk 
MMralPrt Rim and 



o Mini 



. Mlnouri. 3 y< 



If'de.i^. Write ter CatelOs now. 

LEWIS Mro. CO. 

Dwpt. 1312, Bay City. Mich. 




Toaster made from an aluminum pan, asbestos, 
wire mesh, resistance wire, and Bmall fittings. 

Simplified Electric 
Toaster Built 
at Low Cost 

j 

T his inexpensive electric toaster was 
designed by E. A. Rerucha, of Wake- 
j field, Mich., and won second prize in the 
^ electrical division of a national shop 
problem competition for teachers con- 
ducted by the Educational Department 
of Popular Science Monthly. 

I The base of the toaster is made from 
I an aluminum pan of the type that can 
be bought in any hardware store. The 
pan indicated in the drawing is 6 by 9 in., 
but the only dimensions given are those 
that are fairly constant. 

■ The legs are cut from No. 14 or No. 16 
I gage sheet aluminum and are bent into 
i shape on the dotted lines shown on the 
pattern drawing. They can be fastened 
to the bottom of the pan with small 
I tinner’s rivets or by using No. 4-24 ma- 
! chine screws and nuts. 

The heating element is made from 18 
ft. of No. 25 nichrome resistance wire, 
coiled by winding it around No. 12 iron 
wire. This coil is mounted on asbestos 
I slate H in. thick, as showm. Two binding 
1 screws are placed at each end for use in 





6 tuu! 



The grocer or druggist. 
What? 



A dime. 

Why? 

For ft coke of Lava Soap that’ll get the 
grimiest hands clean in 58 seconds. You can 
see the pulverised Italian pumice in Lava 
Soap drag out the dirt, but you can’t fee/ it. 
Lava makes a rich, creamy, penetrating 
lather in the hardest water. But it won't 
harm your skin. It’s the busiest hand 
cleaner you’ve ever tried. 



Lava costs a dime (or 6c for the medium siae 
cake) at any drug or grocery store. But if you 
want to try it at our expense, mail this coupon. 
Procter Gamh/e. Dept. X~I239 
Cincinnmti, Ohio 

George; I wanf a free eample ceke ot 
your Leva Soap. 



Name 

Street .... 

Ci'fy Sfafe ... 





ENGINE BUILDERS SINCE 1820 



PARKS 

WOODWORKING MACHINES 
Guaranteed ten years 

Cabioel 
Shof 
Spccbl 
No. 10 
$290 
widi Motor 

You ought to h.v« 
this baudy Parks in 
your shop. Compact, 
complete machine de- 
nned like a big production outfit at 1/5 the eoet. 
Floorspscerequired only 42x72 inchea. Doeeany 
kind of cabinetor joinery work. TTrits/orrirealar. 
The Parks Woodworktna Machine Co. 
1S47 Knowtton St.. Cincinnati. Ohie 
Canadian Factory: 338 Notra Dame Eaat. Muntraal 



SIZES 
AND STYLES 

MAONBTO 
BQUIPFBD 

A/so on Iron Baae 

All Fuel — All Purpose — ^Power 

60 years of scientific research to produce and 
maintain the world's most reliable, economical 
source of power for e%-ery need of the farm, 
home, shop or mill — has resulted in this 
wonderful engine. Runs as well on chew fuds 

r oline. Ail parts interchangeaMe — no 
repairs. Every Witte unit pays divi- 
dends from the start. Put one to work nowl 
Ask your dealer or write us for catalog. 
WITTB ENGINE WOEKE 
KANSAS errv, ise. 



© Thi, ...I on an aduerUaemant in POPUUR SCiENCE MONTHLY airnifiea the approval of the INSTITUTE OF STANDARDS. S«a page S. 
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connecting the attachment cord, which 
is 5 ft. of No. 16 or No. 14 asbesths- 
covered heater cord. In attaching the 
cord, an underwriters knot must be tied 
next to the bushing. Be careful to leave 
enough slack so that there is no strain 
transmitted to the binding screw con- 
nection. 

The grid can be made from No. 21 
hardware mesh or cloth. Cut it to shape 
and bend as indicated. The grid should 
fit snugly inside the pan top, and the 
sides when bent down should rest on the 
asbestos plate. To obtain the best results 
the position of the grid will have to be 
determined by trial. To fasten the grid 
in place after the proper position has 
been determined, solder a small nut in 
the middle of each side of the grid and 
fasten it to the sides of the pan by means 
of screws. 

This description is a condensed version 
of Mr. Rerucha’s article which, with the 
drawings shown, formed his prize-winning 
contribution. 



Small Clock Case for 
Holding a Watch 

B y SETTING an ordinary watch in 
this artistic little case made from a 
single block of mahogany or other hard- 
wood, an attractive, serviceable traveling 
or desk clock can be made. The case is 
2H in. square and 6 in. long. It is cut 
out at the top as indicated, so as to leave 
an ornamental triangle of wood, which 
conceals the projecting stem of the 
watch. 

The dimensions of the slot and hole 
for the dial must 
be adapted to the 
particiUar watch 
to be used, al- 
though the slot 
should be a trifle 
large so that it may 
be lined with soft 
cloth. Directly 
through the open- 
ingf or the dial, drill 
a hole back into 
the block about 
the size of the dial 
opening and H in. 
deep, and pack 
into it some cloth 
or felt, which will 
act as a spring 
and hold the watch 
firmly in place, tight against the rim. 
The case can be stained and finished 




The cete U made from 
a solid block of wood. 



with shellac, clear lacquer, or varnish. 
In the original model a saturated solu- 
tion of permanganate of potash was ap- 
plied, and a red cherry wood stain was 
then used. After this was dry, several 
coats of shellac were applied and well 
rubbed down. 

A plain inlay of hoUy or other white 
wood, if placed as shown, will add to the 
beauty and decorativeness of the finished 
product. — Samuel Gore. 



A RECTANGULAR piece of ordinary screen 
wire or wire mesh bent at right angles 
makes an excellent rack for holding and 
drying small parts that have been freshly 
paint^. — C. B. W. 










INVITES 
\ VDU 



BEAm(MFIS 



Enj(^ the thrill of your new skill in 

mak^ things tliis moieramotorued waj! 



The 



Only 



Complete 



Interehaneeable 



Power 



Shop 



Eacoluslre 



Features 



Improved 

Now you can do the things you have long wanted to — at home In 
yturown modern motorized workshop — with this new. Improved 
Waco Red Jacket Wonder-Shop. No other compares with It In 

complete, interchangeable, i>ower features, effldency, exclusive e ,-i 

advanttges and quaTlty. 

Join tba Happy Vamllsrol Waco Weader-ShopWorfcera an thm a w kao« 

\Vm. L. Aylwaro, VSaco's president and nationally known crafts- 

man Invites you. He will instruct, guide and help you. .2 

The new 1D30 Red Jacket C^omblnatlon brings you the powerful ri»Uo«rviM tumiti* 
Red Jacket Master Drill Motor, Wood Turning Lathe (rapacity ...inc itaaicaiBc 
4 X 36 lnches),(^mpound and l^inch Rests, Tilting Top Mitre mc. «u a 
Saw, Sander Disk, Scroll and Jig Saw, Band Saw and aU acces- \>t '•onrn»<md- 
sorles for both portable and stationary power drllUng, buffing. fres. 
grinding and cleaning. Attaches to light socket. Converts your 
work bench into a complete private tool and machine shop. Add 
new specl'il equipment any time as desired. 

Avoid ImItatiantI Waoo Red Jacket Is the pioneer — 
foremost In the held — sold only direct from the factory; 
not through stores. 



Makelhem 

Yoarselff 



FREE Blua 
Printa 



FREE! Send This Coupon 
NOW for IntBreBting 

Terma Facta TODAY! 



Compete and Win 

With the “Silver Arrow” 

Beat the other fellows! With ihia plane you 
can confidently get into competition with boy's 
who have other planes, and consistently win the 
contest. Here's a plane that /ftra — ^rttrall— not 
just once or sometimes but repeatedly 



Fool- 



proof, trouble proof, it does not disappoint you. 
More Sights, too, because it’s durable — ^built to 
stand rough usage. Launches by hand or “taziee" 
and “takes off”. Zooms way over the housetops 
on long continuous Sights. Not a construction 
toy but a fully built plane. A few moments to 
assemble and it’s ready to Sy. Designed by 
Charles H. Grant, one of the foremost pioneer 
deeignors and builders of model airplanes in the 
United States. That's the reason! New expert 
construction. Wings and body of light Balsa 
wood reinforced with aluminum braces; alumi- 
num propeller; strong elastic motor. Durable, 
stable and beautifully "finisbed.'' Three models: 
No. 1, Racing Type, 18-in. wing spread, tl.OO: 
No. 2. Racing Type, 24-in. wing spread, $2.00: 
No. 21. Cabin Type. 22-in. wing spread, $2.50. 
(West of Miss. $1.10, $2.20, $2.75). Get the 
plane that really Siee — all the time. If your 
dealer hasn’t the Kingsbury tbriller, order 
direct. Kingsbury Mfg. Co., 107M Myrtle 
St., Keene, N. H. 

KINGSBURY 

'Motor VRivEtf Toys 



In Carpenter Shops 
they use the Sander 



C ARPENTERS want this l^ht, electri- 
cally driven tool because it eliminates 
tedious hand sanding and finishes doors, 
cabinets, sash and similar jobs 5 times 
faster. 

Concerns enga^d in aviation, building con- 
struction, woodworking, metal working and 
many other manufacturers, schools, etc., 
also use the TAKE-ABOIJT Sander for 
their particular sanding, finishing and 

•craping operationa. On 
mew or wood surfaces — 
% glass-like finish is as- 
I sured, due to rapid 
belt action (1300 ft. 
pm.). 

Just plug into any 
light socket. Car- 
ry it to any job. 
Mtt doee the 
work. You sim- 
ply guide it and 
save 80 cent* 
out of ev^y 
sanding dollar. 



THE PORTER-CABLE MACHINE CO. 

2(KXI No. Salina St., Syracuse, N. Y« 

PORTF^-CABLE 
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This printed INSURANCE 
CERTIFICATE guarantees 
every TRT.AD Tube for a 
minimum of six months’ 
perfect service or a proper ad- 
justment made! You will 
find one in every TRIAD 
carton — and you can trust 
TRIADS to live up to it. In 
actual number of service 
hours — in volume — in qual- 
ity of tone* — TRIAD Tubes 
are unsurpassed. There arc 
longer, happier hours of 
trouble-free radio enjoy- 
ment in storefor you with 
TRIADS, (iet them from 
your nearest TRIAD dealer 
— without delay! They im- 
prove any set! 



Ti«n«inon the THIaDORS every 
Friday evening 8 to 8:30 (Eoetern 
Standard Time) over WJZ and 
o«M>oiaCed NBC Stetiona. 



**Askforthe 
tube in the 
black and 
yellotc tri- 
angular 
box.** 



TRIAD MFC. CO., INC., 

Pawtucket, R. I. 




Hints on Handling 
a Paint Brush 
Skillfully 




Um a paint brush with a moderate, even pres- 
sure keeping the hand directly over the brush. 

S KILLFUL handling of a brush and 
thorough brushing-in of the paint- 
ing materials are the fundamentals 
of painting. To these the amateur should 
give close attention, because they largely 
determine the success of the work; pro- 
vided, of course, that high-grade paint 
and first-class brushes are being used. 

To hold and use a paint brush improp- 
erly wears off the bristles and destroys 
or damages the shape. Generally speaking, 
a brush should be held lightly and firmly 
with the narrow part of the handle be- 
tween the thumb and the first two fingers, 
much as a pencil is held in drawing lines 
with a rule. It should be used in such a 
way that it w’ears down uniformly and 
keeps its original shape. Do not grip a 
brush by the stock with the thumb or 
fingers extending over the bristles, and 
do not bear down too hard on it. 

Use a moderate, even pressure in 
spreading the paint, and a light, even 
pressure in finishing. The muscles of the 
wrist, which do most of the work, can be 
relieved by those of the shoulder. 

While the brush is being drawn back 
and forth across the surface, do not let the 
hand lead, but keep it directly over the 
brush. Lift the brush from the surface 
before starting a return stroke. Poking or 
jabbing the brush into corners or cracks 
breaks off the valuable flag or split ends 
and ruins the bristles. 

The flag ends are what makes a brush 
valuable. One unfailing test used by 
practically all professional painters in 
judging the quality of bristle in a brush 
is to spread the bristle stock into a fan 
shape, hold it up to the light, and look 



r=PIN A DOLLAR BILL TO THB=?i 




Get this grniuno 
leather 3 window 
card case, with 
g;old comere. Ma- 
sonic emblem 
stamped in heavy 
gold. Your name 
or other stam- 
ping 35c extra, 
per line. Money 
back guarantee. 

9 windows SI. 30. 

13 windowB 12.00. 

A Novel 
Charm 



j\ most mystenous watch charm of heavy 
plated gold. Shows the Square and Compaaa 
when revolved. Something different. Packed 
in an attractive box. Catalog suggests $100 
many other gift-s 1 




SOLID GOLD PIN 



•^ust the right sise. 
I.atest style. A 






nicnibrance and an 
appreciated pres- 
ent. Large variety — Ma- 
•aialogue sonic. Chapter, 

□ No. 10, Books, Mooilori, Uegr«, 

Sbnne. Grotto, 

Jewelry o. E. s.. De 

□ No. 11, Loege Supplies Moiay. $-|00 

E«t«bli*hed 1859 



Redding Masonic Supply Co. 

; 200 Fifth Ave. - Dept. P. S., New York 
isssssss ** Everything Masonic* 



A £R<>V<>Y 

■ \l BOJIO-T BETTEft \e \ 



CONDENSERS AND HE»l»TOR« 



Wlthent a Doubt 
The Moat Complete Line of 
Ceadeaaera St Resiatara 

No matter what your requirement! may be 
in tha fixed condenser or resistor field, you 
are sure to find an AEROVOX luit exactly 
suited to your needs. We shall be glad to 
sand you out complcta catalog on request. 




Your name will ba put on the mailing liat 
free of charge on request. 

AE ROVOX WIRELESS CO RE 

Wathlmtea St.. Bklya. . N. 

l^C^^DffCTS THAT ENDURE^! 





She Elios f 

Ja]as 0 ff' 6 rotmi 

ZoomsI^Hi^ 

5ot 



«lss« I*": esnrsd wood proMUtt 

Mt hsishU. Compisuly sassmbM: 
Idjr fssMn winca snri Isuncb. Onlr SOe. ClusfsntSM ID A.r. S t wl l a ll 
• l*srs nibbsr. I /S" Out U loM. PimUss si 

tPtCM MFO. eo.. 
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AUDIO TRANSFORMERS 

Worthy of the 

HAMMARLUND Name Plate 

D esigned primarily for thr nrw “HiQ-30” 
Cuatom-Built Receivrr, Hammarlund Trana- 
fbrmrra are a revelation in amplifying power and 
tone fidelity over the entire audible frequency 

“te;- large croaa-aectton core of specially treat- 
ed laminationa permits high primarv currents 
without saturation. Completely shielded. Pig- 
tail terminal leads for sub-panel connection. 

Four types: — First stage, Push-Pull Input, 
Push-Pull Output for magnetic speakers, Push- 
Pull Output for dynamic speakers. 

Hear them! Try them! They will greatly 
Improve the output from any circuit. 



Write Dept. PS12 for Details 

HAMMARLUND MFC. CO. 

424-438 W. 33rd St„ New York 






HcOsa- ■Rojdjuy 

ammarlund 

nec/SfOM 

PRODUCTS 




Advice for POPULAR SCIENCE MONTHLY 
readers regarding safe and profitable 
investments. See Page 4. 



Longer Life-'- — ^ 
Higher Efficiency 



for 

A. C. 

Radio 

Tubes 





Shock- A bsorbing 
Sockets 



Lessens the possibility of short circuiting 
the elements of the tube. 

Heavy spring contacts provide excsess cur- 
rent carrying capacity. 

Special side wiping contacts assure posi- 
tive tube to terminal connections. 
Rronse suspension ring, contacts and sol- 
dering terminal all in one piec«. 
Terminals plainly marked. 

For direct attachment to panel ... 8 .7S 
For mounting on top of panel 1.00 

At all Radio Dealers 

Manufactured by 

Benjamin Electric Mfg. Co. 

Des Plaines. 111. 

New York Chicago San Francisco 



for the flag ends on individual bristles. 
The professional knows that only a good 
brush has these valuable flag ends. 

When a fine Chinese hog bristle paint 
brush has these flag ends, it is an ideal 
tool for brushing, but the amateur must 
use it properly so as to accomplish six 
results, as follows: 

Penetratioti. Work the paint thoroughly 
into every fissure and crevice. Let the 
flags dig down into the surface, securing 
deep penetration of the painting material. 

Surface Moisture. Everj' surface has a 
certain amount of surface moisture that 
must be thoroughly rubbed out. 

Surface Tension. Because of contrac- 
tion and expansion caused by changes in 
temperature, there is always a certain 
amount of surface tension. The strokes 
of a good bristle brush relieve this and 
the finishing material does not crack or 
wrinkle. 

Air Bubbles. These must be thoroughly 
brushed out if a 
smooth, mirror- 
like surface is to be 
obtained. 

Coverage. Only 
when the brush 
digs down into the 
pores of a surface 
— not merely slides 
across it — can 
proper coverage be 
obtained. 

Adhesion. When 
well brushed, the 
paint becomes an 
integral part of the 
surface itself — 
not merely a 
“paint film” which 
will eventually crack and peel off. 

The professional painter knows from 
experience that paint materials will pro- 
duce a better surface and last longer when 
thoroughly rubbed into the surface. This 
applies to everything but lacquer, which 
should be flowed on the surface with a 
very full brush. Lacquer should never 
be backstroked or leveled off. 

Too thick paint, varnish, or other ma- 
terials will not harden properly and will 
tend to leave blisters instead of a smooth, 
glossy surface. Paint must thoroughly 
wet the surface to which it is applied, and 
the combined thickness of all coats should 
be just sufficient to harden and protect 
the surface. 

Experience quickly points out the fatal 
mistake of attempting to paint ^nth a 
brush that is not of good quality, abso- 
lutely clean, and the right size. The 
question therefore arises as to how to 
select a good brush. Paint brushes are of 
such a nature that they can be easily 
“doped”; that is, the mixture of bristle 
stock used may be blended with various 
adulterants, such as horsehair or vege- 
table fiber. The average person, when 
selecting a paint brush, will rely upon the 
recommendations of a dependable hard- 
ware or paint store. 

When a painter is selecting a paint or 
varnish brush, he bends the brisUe stock 
over the back of his hand to judge the 
flexibility of the brush and whether the 
bristles are springy and full of natural 
“oily life,” as they should be. Next, he 
considers the length of the bristle stock, 




END OF BRISTLE 

The bristle* of a good 
brush have flag eods. 




JVmertca's 
^ Leadinff 'School 

ofAVtATtO/V 



United Sbies Goverrnent 

tfntimD$amiL«' 

Transi«rt-Utnitccl Ccmncrckil 
Privfte Pitot L, Grouiid Gxirse 



There is money for you in aviation if you 
get thorough training nowl Our courses 
will give you this training — they are 
taught under the direction of U. S. 
licensed transport pilots and mechanics 
and cover ever>'thing about planes, 
motors, their maintenance and con- 
struction. The training which the stud- 
ent receives at the School of Von Hoff- 
mann is the exact training which be 
must have to qualify for immediate 
msitions on the ground or in the air. 
Our equipment is new and of modem 
design, subject to dailj' U. S. Gov’t, 
inspection — the cost is low considering 
actual fl\dng and the thoroughness oi 
ground instruction on latest modem 
type planes, Wright Whirlwind and 
either standard motors. No student 
bond required. 




World’s Famous Pilots 
Trained Here 

Our field is identified in the world of 
Aviation as an outstanding place to 
enjoy the best training, — a place where 
conditions are ideal — from here was 
started the 'cross the Atlantic Flight 
that convinced the world what could be 
done and more recently the world en- 
durance flight record was established 
here. 

Easy Monthly Payments 

It iseasy to paj' the Von Hoffmann w’ay 
because sm^l monthly pa>Tnents are 
extended. Let us show you how you can 
start now and pay later, even after you 
have finished the course of training. 



VON HOFFMANN AIRCRAFT SCHOOL 

824 Lambert-St. Louis Flying Field 
ST. LOUIS, MO. 



VON HOFFMANN AIRCRAFT SCHOOL 

824 Lambert-^t. Louis Flying Field 
ST. LOUIS, MO.— MAIL TODAY 

Name 

Address 



City State 

A*e..' I am Interested In C FLYIXO 



COURSE □ GROUND COURSE. 
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Let a set of ntu> Cun* 
ningham Radio Tubes 
flood your home with 
harmony this happy 
Christmas season. 

E T. CUNNINGHAM, INC. 

New York Chicago Sao Francisco Dallas Atlanu 



The Salcst 

for Your 




TRUVOLTS-.-^.^, Tb« 

to noount* 
XRVTV 01 .T 

AU-WIre 
Resistances 

Patented *"«• 

*1^ $2.50 «icb- — 

- . pm>i2. 

■^icTRAD, iNC^t Y . 




A definite pro^am for getting ahead 
financially will be found on page 
four of this issue. 






Better 

Figure 

Better 

Health 



Reduce 



OCT iMY pacTohv 

PRICCt 

Down KOM wo l itit— 



■plnts-roouco hlpo, 
bach, thigh*. eolvM. 
WrHo for FrM Book 
low factory prieo 
and opoeial offer. 
Tho %Vm. Campbotl 
Company. DophiOS 
AlUanea. Ohio. 



for that is one of the primary differences 
between a cheap brush and a good quality 
brush. The greater the amount of bristle 
stock, the more painting material it will 
hold and spread without redipping in the 
paint can. 

^ Bristles make up, by far, the biggest 
single item in the cost of brushes, for the 
bristles alone cost anywhere from two to 
fifteen times the cost of the next largest 
component of which the brush is made. 
Bristles used in cheap brushes are usually 
left-overs after the best grades have been 
selected for the better brushes. 

Next to the bristles, the most im|>ortant 
construction feature of a brush is its set- 
ting. This is the trickiest feature of a 
brush to judge, and even a professional 
painter dep>ends upon the judgment of 
the paint dealer or the reliability of a 
brush manufacturer. — R. E. Alexander. 

New Colored Pencils Aid 
in Ship Model Work 

F or applying delicate decorations on 
ship models, for coloring flags, pen- 
nants, shields, and various ornaments, 
and for marking out minute panels, 
windows, and doors, a new type of colored 
indelible pencil can be used with far 
greater ease than a paint brush. 

The pencils, which are made in twelve 
colors including black, have thin leads so 
that they can be sharpened to fine points 
and used like ordinary drawing pencils. 
They make possible the drawing of the 
finest lines and the most elaborate orna- 
ments. 

When the decorations have 
and shaded as desired, a fine 
or red sable brush is dipped in water and 
used to blend the individual pencil strokes 
together wherever necessary, giving the 
effect of exceedingly clear and delicate 
painting. 

On woodwork and metal parts it is 
necessary, of course, to apply a ground 
coat of fiat white, light gray, or light 
brown paint as a foundation for receiving 
the colored ornamentation. On cloth 
flags the pencils are used without any 
preparation, and no further treatment 
with water is necessary, as the strokes 
blend together very well; on paper flags 
and pennants, however, the brush and 
water treatment is necessary. 

Any surfaces decorated in this way can 
be given a protective coating, if desired, 
by spraying on very thin shellac or artists' 
fixative. It is possible even to brush on a 
coat of thin shellac without disturbing the 
colors if a very soft brush is used and the 
work is done very quickly. — L. T. G. 

Caring for an Oilstone 

T O KEEP an oilstone in condition, use 
a good grade of mineral oil, wipe the 
stone off when you are through with it, 
and keep it in its case or at least in a 
place where it will be free from dirt. 

The surface of a worn oilstone may be 
dressed to a plane surface on the side of a 
grindstone, or it may be rubbed down 
with an emery brick. Another method is 
to tack a sheet of emery cloth to the 
bench-top and rub the stone back and 
forth upon the cloth, stopping now and 
then to clean the dust from the cloth. 



been applied 
camelVhair 



WRITEUP 
lMs48P^e 
MANUAL 



Full of 

PRACTICAL 
^RADIO DATA 

For the 

CUSTOM - BUILDER 
anrf ADVANCED FAN 

Describes the newest and finest 
BAND-FILTER TUNING SYS- 
TEM-SCREEN - GRID AMPLI- 
FIER-PUSH-PULL AUDIO AM- 
PLIFIER— POWER PACK— 
UNITCONSTRUCTIONSYSTEM 
-EFFECTIVE SHIELDING 
—SPEAKERS— CABINETS— IN- 
STALLATION— SERVICING. 

It will make money for you; it 
will save money for you. 

Write for it today. 

Use the conven- 
ient coupon. 



BUILDING THE BLUENOSE 

MODEL SHIPS 

We can also supply oonstruotloo 
seta and all sorts of parts aueta aa 
aeml-Dnished bulls, bloeka. dead- 
eyes, special flags, anchors, steering 
wheels, capstans, flgureboads, btos 
prints, books, etc., for building 
models of tbe Bluenose, Flvlu 
Cloud, Constitution, Spanlsn 
Galleon, Mississippi River Steam- 
boat, Sovereign of tbe Seas, 
Half Moon. Mayflower and many 
others. Also spMial eonstruotlon 
sets for racing sail boats, power boats, model steam 
engines, propellers, etc., and fine tools for the model 
maker. Our large 48-page photographically Illus- 
trated booklet oontalne valuable Information and 
hints for building ship models in addition to priees 
and full descriptloD of tbe atxive artldee. Many 
people only slightly Interested In modds have be- 
come greatly enthused upon reoelvtng this booUst. 

B« *ur« to Mnd lor UUa booklat before elortias jreor model, ee wo 
eu mvm yea e nn idd er eble tin osd Boaer.^A topj wBfbo nS 
peatMid o»oa reeelpt of IS eta. (ooIb prennodl. 

MoticI Ship Supply CiL, Dept. PTliliugli, N. T. 
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Step Out 
That Low Pay 
No Future Job 
In 12 Weeks 

Don’t let added responsibilities orold age find 
^ you being kicked around from one job to an* 

H other — neversureof a steady job and willing 

H B M toworkatanyold pricetheywanttopayyou. 

^ ELECTRICITY 



My Amazingly Easy^^y 

Right now — Today— decide once and for all to get out of that small pay, hopeless job. Now — and forever — say 
good-bye to twenty-five and thirty-five dollars a week. Let me show you how to qualify for real money-making 
jobs LEADING TO SALARIES OF FIFTY AND SIXTY DOLLARS A WEEK AND UP, In Electricity— NOT 
by correspondence, but by an amazing way to teach that makes you A PRACTICAL EXPERT IN 90 DAYS. 
Gretting into Electricity is far easier than you imagine. 

Learn By Doin^ In 90 Days 

Rithtlfeieliithe Great Cp vne Shops 

Without Books or Lessons 




You don’t need advanced education or any 
former electrical experience here at Coyne. 

1 don’t care if you don’t know a generator 
from an airbrake — I don't expect you to! 

Mail the coupon today for my big Free Book. 

It tells you now 1 have taken thousands of 
fellows just like you out of small pay, man- 
killing jobs and made them happy and con- 
tented, in their new work— at twice, three 
and four times their former salaries. 

No Books «« No Lessons 

I don’t attempt to teach you by correspon- 
dence, books, or lessons. I train you on real 
electrical machinery— not on special training 
machinery or toy equipment, but on exactly 
the same kind of machinery you will work 
on when you graduate from my school — 
hundreds of thousands of dollars worth of 
equipment occupying over 60,000 square feet 
01 our new sanitary fireproof building. You 
work on real dynamos, engines, power plants, 
autos, switchboards, transmittmg stations — 
everything from doorbells to power plants — 
full sized— in operation every day. 

Earn While You Learn 

Free EmplOTinent Service for Life After You Graduate 

If you are short of money, my Employment Department will help you get 
a part-time job while you are attending school. Then when you graduate 
they will help you find the Electrical Job you want. 

ELECTRICAL SCHOOL 

H. C. L«U)fs, Pres. Est. 1099 

500 S. Paulina St. Dept. 99*73 Chicago, 111. 



Prepare for Jabs 
like These 

Here are a ttw of hondredo of 
positions open to Coyne-trained 

men. Our free er--' * 

bureau aivea you . 
ployment service. 

Armature Expert op to flOOWk. 
Subetatioo Operator 

up to $66 a Week 
Auto Eieetrieian $60 aWk. A up 

Inventor Unlimited 

Maintenance Ensrineer 

up to $100 a Week 
Service Station Owner 

$60 a Week and up 
Radio Expert $60 a Week and up 



Our Student Service Department 
Handies All Tenr Problems 

You have nothing to worry about My stu- 
dent service department takes care of get- 
ting you in a good clean home where you will 
get room and board very reasonable. YouwUl 
be among friends here at Coyne who see that 
you are made comfortable and happy while 
you are with us. Good clean sports and enter* 
tainment are provided during hours when you 
are not atten^g school 

Aviation Electricity, RaiUo and 
Automobile Electrical Conrtes 
aa well as Railroad Fare included 

Right now I am including all the above at no 
extra cost, and I’m offering mv course for a 
short time at a special reduced price. Coyne 
has had an unusually suc- 
cessful year. My graduates 
have made this possible and 
because of this, I can offer 
a low price to future stu- 
dents tor a short time, 

GET THIS 

FREE Book 




COYNE 



I a. C. LXWIS, PrMl4«Mt . 

I COTNB ELECTRICAL SCHOOL, Dept. 99*73 
I fee S. Panlliui St., Chicago, HI. 

I Door Ur. Lewie : — Witboat obligotion send me yoor bis free eotolog 
end all detaila of Railroad Pare to Chleaso, Free Employment Service, 
Radio Aviation and Antomotive Bleetrlw Coorow jron are inelading 
I and bow maar "earn while leamins.” 



I Addrtm . . 
a City 



Stat*. 



134 



POPULAR SCIENCE MONTHLY 



December, 192^) 



“The Boss Was 
Stumped” 

*'He was trying to figure out a way to speed up (he 
machines. 1 coukl see he was stumped and 1 asked 
him if be would let me try my hand at it. 

“ ‘Go ahead/ he said, ‘but I don’t believe you can 
help much. Looks like an outside job to me.’ 

“So I started ri^t in and soon 1 had the whole 
thing worked out. 1 could see the boss was surprised. 

“ ‘How did you learn all that?’ he asked. And then 
1 told him I’d been studying at home nights through 
the International Correspondence Schools. 

“He didn't say anything mure and 1 thought be 
had forgotten ^1 about it until he called me in his 
office a few weeks later and said be was going to make 
me ftweman and increase my salary $75 a month.” 

That’s a true story of what spare-time study has 
done for just one man. There are thousands of 
others. \VTiy don’t you take up a home-study course 
with the International Correspondence Seboms and 
prepare yourself to earn more money? 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

“Tbt 1'nirfriQl Vnirrr$ilif'’ 

B»x7S4S*P Scrantan, Pcfiaa. 

Without cost or nhlleatlon nn my nart. please semi me 
a copy ot your 48-|4Ee booklet. “Whe Wins and Why.” 
and tell me how I can qualify for the poaltion, or In the 
subject, before which I have marked an 

TECHNICAL AND INDUSTRIAL COURSES 



Architect 
Arcliitcciural Drsfumanl 
Building Forenisn f 
Concrete Builder 
Contractor and Builder i 
Structural Brsftsman 
Structural Engineer I 

Electrical Engineer I 

Electrical Contractor I 

Electric Wlrtng I 

Electric Lighting I 

Electric Car Running I 
Telegraph Engineer i 

Trlephone Work i 

Mechanical Engineer 
Mechanical Draftsinan 
Machine Shop Practice i 
Toolmaker I 

Patternmaker I 

Clrll Engineer l 

Surveying and Mapping 
Bridge Engineer i 

Gag Engine Operating 



.tutoDiublle Work 
Arialiun Englnea 
Plumber and Steam Fitter 
Plumbing lnai>cctor 
Foreman Plumber 
Healing and Venlllallon 
Sheet-Metal Worker 
Kteam Engineer 
Marine Engineer 
iRrfrlgrrallon Engineer 
R. R. Posltione 
Highway Engineer 
Cheniletry 
Pharmacy 

Coal Mining Engineer 
Nerlgatlon □ Aaaayer 
Iron and Steel Worker 
Textile Ovenecr or SupL 
Cotton Manufacturing 
Woolen Manufacturing 
Agriculture □ Fruit Growing 
Poultry Farming 
Mathematics Q Radio 



BUSINESS TRAINING COURSES 



Jlnduitrla] Management 
Jperaocuiel Management 
□Traffle Management 
JArrountlng and C. P. A. 

Couching 
□Cost .Accounting 
. Bookkeeping 
_ Secretarial Work 



Lettering 
IStenography and Typing 
lltegllBh 
ICivll Service 
1 Railway Mail Clerk 
I Mail Carrier 
JGrade School Subject! 
iHigh School Siihjorfi 
jlllustraUng □ Cartooning 
JLumber Dealer 



Name 

Street 

Addma 



Occupation 

// you reilde in Canada, send tkta coupon to tke 
Iniernatlonal Correipondenee Srkoolt Canadian, Limited. 
Montreal, Canada 



Be A Railway Traffic 
Inspector ! 



START ON A REAL SALARY. 

WITH EXPENSES PAID 
Trained men are needed in this 
important profession. Fasei> 
Dating work; plenty of variety; 
chances to travel. Advance^ 
ment rapid with experience. 
Report to high officials. 

We assist you to a position 
paying (rom $120 to $135 a month 
and expenses upon graduation, or 
refund your money. Pre- 
pare In 3 months spare 
time home Instruction. 
Cost moderate. Send for 
free booklet t oday. 

Standard Businaas 
Training Inetituta 
Dn. 3 Baffab. N. T. 




Rope Handrail for 
Inclosed Stairs 



F ir stairs that are inclosed by two 
walls, a graceful and serviceable 
handrail can be made from 1 cotton 
rope, velvet, and a few brass stanchions 
of the type having a hole all the way 
through and sold by marine dealers. 
The stanchions should be brass, pref- 
erably 3 }^ in. high with a 1^-in. hole 
and a 3-in. base. Polish and wash them 



A handrail lends 
both beauty and 
SAfety to a flight 
of inclosed stairs. 







thoroughly, and, when they are dry, 
apply a coat of clear lacquer. 

Blount the stanchions except one at 
top or bottom with 2)^- or 3-in. screws. 
In determining the length of the rope 
allow about 18 in. at each end for a knot, 
which is made in “Turk’s head” or 
“turban” fashion. 

Cover the rope with velvet, knot one 
end only, thread the rope through the 
stanchions, pull it tight, and mark it just 
where the knot on the free end should 
come. Tie the knot after threading the 
free stanchion on, and put the stanchion 
in place. Velvet can be sewed over the 
knots at both ends. — Samuel Gore. 

Coconut Converted into 
Novel Table Lamp 

A PICTURESQUE and unusual table 
lamp can be made as illustrated on 
the following page from a large, unhusked 
coconut and some palm stems or 
shrubbery. 

The coconut is sawed in two and the 
meat removed, after which the nut is 
dried for several days. The stem half 
is used for the base, the stem being cut 
off and a hole bored through the shell 



NewMillion Dollar 
CAN OPENER 




No More Stabbing and HacUng 
Juat a Tu>uc>o/-th^W'ru(i Upend 
( Square. Round or Oval Cane. 

Brings fortunes to 
Agents-^6 to fl2 IS Hoar 

Tull or Spare Time* 



ODds at a mere twist trf tbe wristl Holds tbe can (or you, 
and cuts out tbe entire top, sliok, smooth and clean. 
Inside the rim — jutc« can't spllil No Jagged edges to 
snag your flngersl AU food pours right out vrilhoot 
scraping or apoonlngl No wonder Kpeodo representatives 
often sell to every house In the block and make up to $12 



Write for Demonstrator 

Whether you have ever sold any- c* 
tUng before or not learn the facts F FC Ej 
about this new wonder-worker. We — _ 

rumish e%'erytbing including most W B # w AfA 
novel demonstration outfit you ever * * w* 

saw. No experience needed. Not sold In stores. Three 
special sdllng plans for full-time or part-time workers. 
Act at once and you can tmt your profits FREKI 
CENTRAL STATES MANUFACTURING CO. 
Dept. W.843, 4500 Mary Ave., St. Louis, Mo. 

\ Central States Mfg. Co.. Dept. W-M3 
I 45M Mery Ave.. St. Louie. Mo. 

I Rusb me facts and details of your Free Test Offer 

■ 

I Name 

I Address. . . . 

I Town State 

I ( ) Check here If you only want one for your borne 



A definite piogram for getting ahead 
financially will be found on page four 
of this issue. 



DidmSvet 

tattinlove 






Words have ama«ng powers. The world 
offers its treasures <» money, power, and 
position to the skilful users of them. There 
are words for every occasion — words that 
thunder commands; words bristling with 
compelling force; words of sephyr-like deli- 
cacy; words of inspiration; words of romance; 
words to bend men’s minds to your will; 
words to express every shade of meaning. 

Through a justly famous easy method of 
spare-time study at home you may make 
words the playtlungs of your moods, the totds 
of your iKcessities. You can learn how to 
weave them into stories that sell; advertise- 
ments that convince; letters that win. 

get the free booklet 

“How to Become a Master of English” 
tells you all about tbe Kleiser Practical 
Bn^ish Course which is endorsed by famous 
writers as Booth Tarkington, Irvin S. Cobb, 
Mary Roberts Rinehart. Ask for it on a 
postcard, or write your name in margin nd 
return this advertisement, and the booklet 
will come to you by mail, free of charge. 
No agents will call. 

Faak k WsgasBs Ca.. Dept. 125$. New TaA. N. T. 




December, 1929 



POPULAR SCIENCE MONTHLY 



135 




RADIO 



S AY “Good Bye” to long hours and low-paid work. Pick 
yourself a big-money job in Radio! Hundreds of 
men just like you earn h-om $2,000 to $25,000 a year in this 
giant world-wide industry . . • It^s the livest money-making 
business of today! 

The Whole World is Calling for Trained Radio Men 
Broadcasting stations and manufacturers all over the coun- 
try are eagerly seeking trained men . . . Thousands of ships 
require experienced operators • • • and now comes nation- 
wide radio telegraph service, telephony, television, photo- 
radiograms! • • • Thousands of opportunities like this are 
waiting for you- 

Easy to Learn at Home With This Magnificent 
Laboratory Outfit 

There’s no need for you to know a thing about Radio* The 
Radio Corporation of America sponsors this marvelous, 
simplified home-training course • . • by means of which 
you, too, can now prepare for success in every phase of 
Radio . . .You learn by actual experience with the remark- 
able outlay of apparatus given with this course . . . learn 
how to solve every Radio problem . . . such as repairing, 
installing and servicing fine sets. That’s why you, too, can 
easily have the confidence and ability to hold a big-money 
Radio job. 

Only Course Backed by Radio Corporation of America 
The progress of Radio is measured by the accomplishments 
of the great engineers in the huge research laboratories of 
the Radio Corporation of America. This gigantic organi- 
sation sets the standards for the entire industry • . . and 
sponsors every lesson in the course. That’s why graduates 
of this school are always posted in newest up-to-the-minute 
developments in Radio* That’s why they are always in big 
demand. 



RADIO INSTITUTE OF AMERICA 




f on^ T 

Jl Jr ^months 9 

FREE ROOK SHOWS HOW! 

Money Bock if Not Satisfied 

This marvelous home-laboratory training practically in- 
sures your success by preparing you thoroughly in every 
phase of Radio manufacturing, servicing, broadcasting, 
photoradiograms, television and airplane radio equipment. 

As a student you will receive an agreement signed by the 
president of this school assuring you of complete satisfac- 
tion upon completion of your training^or your money 
will be instantly refunded. 

Read This Free Book 

The young men in Radio today will be die Industrial leaders of tomor- 
row . . . that's what happened in the automobile business . . .in aviation 
...and in everyother essential industry ...Get in on the ground floor and 
climb with this tremendous industryl 

Free . . . everything you want to know about Radio ... 50 fascinating 
pages... each one packed with plcturesand descriptions about the brilliant 
opportunities in this fast-growing profes- 
sion. See for yourself why R. 1. A. training 
has placed diousands of men in well paid 
positions— usually from 3 to 10 days after 
graduation. Mail this coupon now and re- 
ceive your Free Book. 



RADIO INSTITUTE of AMERICA, 

Dept. PS-12, 326 Broadway, New York, N. Y. 

Gentlemen: Please send me your FREE 50-page book 
illustrates the brilliant opportunldea in Radio and describe* yout 
laboratory-method of instruction at home. 

Name. 




Address.. 
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More and more is electricity 
lifting the weight of labor 
from the shoulders of man. 

If you are not satisfied with 
your present job, become an 
ELECTRICAL EXPERT 
and free yourself forever 
from the discontent of low 
wages. You do not need any 
previous training. Any man 
who can read and write and 
use his hands can become 
an electrical expert. 

Here is Your 
Opportunity 

The NEW YORK ELEC- 
TRICAL SCHOOL pre- 
pares you for the BIG PAY 
profession. First you learn 
the theories of electricity 
and then you put them into 
actual practice. You solve 
each problem with your 
own hands. When you have 
completed your course at 
the NEW YORK ELEC- 
T RICA L SCHOOL you can 
go to any part of the world 
and be sure of a good living. 

Write today for the 48-page 
booklet giving full infor- 
mation on how to be an 
electrical expert. 

New York 

ELEaRICAL 

School 

40 W. 17th Street, New York 



■MAIL TODAY , 



■ THE NEW YORK ELECTRICAL SCHOOL ■ 

J 40 N. Y. E. S. Bldq., 17th Street, New York | 

■ PleaM send me FREE your 4S-paKe booklet. It | 

S is understood that this request puts me under no i 
obligation. I 



I Name .. 
I Address 




The finished coconut 
shell electric lamp. 



for the electric cord. An ordinary lamp 
socket is connected to the cord and 
secured in the shell with plaster of 
Paris. 

Three in. long pieces of palm stem 
or shrubbery (the 
rougher and more 
irregular they are, 
the better the ef- 
fect will be) are 
glued in small holes 
made in the husk 
to join the two 
halves together as 
shown. Three small 
pieces of the same 
kind of wood are 
glued to the bot- 
tom for feet. 

.A small ten-cent 
lamp shade is fas- 
tened to the globe 
by a wire clip, or a 
shade can be made 
from a strip of oiled parchment or mica 
on which any desired design may be 
stenciled or drawn. Care must be taken 
to leave an air space both above and below 
the shade, for ventilation. 

I'he lamp is trimmed with pieces of 
vine and the smallest of pine cones, 
which are fastened to the outside of the 
husk with small brads and glue. Flowers 
may be made by breaking up large cones 
and using the parts for petals. 

The exposed fiber where the husk is 
cut into is filled with putty or clay and the 
whole varnished. — C. R. McCashland. 

Guide for Drilling Glass 

W HEN the tube method of drilling — 
or, more properly, grinding — glass 
is to be used, the most difficult part of the 
work is starting the drill. An efficient 
guide can be made from a cut iron washer 
with a hole slightly larger than the drill 
tube. A bit of beeswax is melted and 
poured on the place to be drilled, and the 
washer is pressed into it. 

The surplus wax is removed from the 
hole in the washer and, with a little addi- 







An iron washer and a little beeswax serve as a 
guide to facilitate drilling holes in glass tubing. 

tional wax, is formed into a funnel-like 
well about the drill. The w'ell is filled 
with turpentine or water, and the drilling 
proceeds as usual (see “ Drilling Holes in 
Glass,” P. S. M., May ’29, p. 98). 

This method of making a guide is 
easily applied to flat sheets or to convex 
surfaces and gives rigid support at the cut- 
ting edge of the drill. — Frank E. Gray. 



fee Booh 

shows 
how you can 
get into 

AVIATION 




H ERE'S the book that Mia lust 
where your cbancea an In 
Aviation today. It gives 



Walter 

Hinton 

First to pilot a 
plane across the 
Atlantic, first to fly 
from North to 
South America, 
first to use the 
plane in explora- 
tion, first world- 
famous flyer to 
give home-study 
students the cream 
of his knowledge. 
Get Walter Hin- 
ton's own message 
to you, hts Ftm 
B ook, ■•Wings of 



been aeklng yoursdf — ‘'What b 
I do to get Into Aviation?" — 
'•'What Job can I bold?" It ex- 

E lalns bow Lieutenant Wetter 
Union, through a remarkable 
personalised bome-study coune. 
can give you — RIGHT AT HOME 



course in Aviation is getting cash 
results for Hinton's graduates in 
all parts of the country. Re atoo 
backs you up with an active 
employment service when yoo are 
ready for a Job. If you want to 
take up flight instruction, he 
arranges for special reduced rates 
at an accredits flying schooL 

.^en4 for Otis Free Book, todat. Tk$ 
time f/ou now spend Otinking oAcw 
Aviation could le spent in trainOtg. 



THaii TwtO 



Walter Hinton, President 

Aviation Institute of U. S. A« 
ms Connecticut Ave., Washington, D, C* 
Please send me your Free Book showing how 1 
can train right at home for a place in Aviation. 



Name. 
Address. . 
aty 



. . . . Age 

(Murt b* IS) 

.SMte 



DP4W 

Turn Your Talent Into Money 
Cartoonists earn from S50 to $260.00 
per week — some even more. Remark- 
able new circle System of Drasrlng 
teaches you In halt the usual time. 
Bend for booklet and sample lesson 
pUte explaining full details of the 
Course. No salesman will call. 

THE NATIONAL SCHOOL OF QRTOONING 
ei» Pfiten ByMdtne — ' ‘ ‘ 




Government Positions 



Census Clerks. Clerk Carriers, Rural Carriers, Rail- 
way Mail Clerks, Postmasters, Department Clerks, 
and many others. Splendid salaries, easy work, vaca- 
tion with pay. Only common school education re- 
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Where the New Motor 
Cars Exeel 

{CoHlinued from paje 76) 

drive would be through all four of the wheels. 

Kellogg silently thumbed through the cata- 
logues for a while and then he popped another 
question. “What is a down-draft carburetor. 
Gus?” he asked. 

“That's the latest,” Gus replied. “The air 
flows down through the carburetor into the 
cylinders, instead of uphill. The air doesn’t 
have to lift the gas particles uphill and the air 
velocity can be a lot lower. That allows a 
larger opening through the carburetor, which 
means more power at high speed, and still the 
mixture is right when the throttle is nearly 
shut. If they put the same big air passage in 
the ordinary carburetor to get the same top 
speed, the air would go through so slow when 
the engine was throttled that it wouldn’t carry 
up enough gas. It’s a swell idea. I wonder 
why somebody didn’t think of it before.” 
“Humph!” grunted Kellogg. “Maybe the 
new cars have more power, but what have 
they done to make ’em last longer? I'll bet a 
new car wouldn’t give me the service I’ve 
gotten out of this boat.” 

“ W/KI.L, let’s see,” Gus ruminated. “First 
^ off, they’re doing a better job of making 
cylinder castings now than they used to. The 
new nickel-iron alloys wear better than the old 
gray iron castings. Also, they know more 
about how to design a cylinder block so the 
cylinder walls won’t warp out of round as bad 
as they sometimes did in the old days. Then 
there’s the crank shafts — they’re grinding ’em 
more accurately and balancing ’em a lot better. 
Pistons are lighter; so are connecting rods. .Ml 
that means less vibration, and less vibration 
means less wear. 

“All the good cars now have thermostats to 
control the water temperature. The motor 
heats up quicker and even a careless driver 
can’t run ’em much too cold in winter. There’s 
less crank case dilution to si^il the oil’s lu- 
bricating qualities and the oil filters they’re 
fitting keep the oil clean. Air cleaners keep 
dust out of the cylinders, and that cuts down 
the carbon quite a bit. Higher compression 
means better economy. 

“/\s for looks, the modem lacquer finishes 
stand up three times as long as the old paint 
finish, and the chromium plating on the bright 
parts stays bright without polishing.’’ 

“Gosh!” Kellogg e.xclaimed. “I thought all 
that stuff was just talking points. But even if 
it is tme, how about the bodies they’re putting 
on the cars these days? They look pretty 
light and tinny to me. The body on my car 
is better right now than most of the bodies on 
the new cars.” 

“That isn’t a fair comparison,” Gus ob- 
jected. “I think the bodies they're fitting now 
are remarkable considering the price. You 
can’t expect a fine hand-built coach job for a 
hundred dollars or so. It costs that much for 
one go^ upholstered chair from a furniture 
store. If you want to pay the price you can 
get as fine a body now as you ever could in the 
past. Your car cost a lot of jack. You can 
get as good a body for less today.” 

When the brakes had been lined and ad- 
justed to Kellogg’s satisfaction, he smile<i 
rather sheepishly. “Mind if I keep these 
catalogues for a day or two?” he said. “I’ve 
kind of a notion I’ll go the rounds with this old 
war horse and see what they’ll allow me on a 
trade-in. ’’ 

A re you up against Aonie motor ear 
■ problemthat ir causing you trouble? 
Gus and Joe will be glad to answer any 
reasonable questions on the subject of 
automobiles. Simply state your ques- 
tions in a letter to Mr. Bunn in care of 
POPULAR SCIENCK MONTHLY, 381 Fourth 
.\vemie. New York, N. Y. 
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Fossil Monsters 
I Have Hunted 



(CoHiiHiud from toee 37) 

of the duck-billed dinosaur, Tracho.ioH. I 
flopped carelessly on a ledge of sandstone to 
rest for a moment, only to leap up quickly with 
a long tear in my trousers and a cut in my leg. 
The very end bone of the fossilized tail of some 
prehistoric monster had pierced me. Following 
It back, I found the finest specimen of a 
Trachodon yet unearthed. Four of us worked 
ceaselessly for two and a half months ex- 
cavating this monster, the skull of which, 
alone, was more than four feet long. I'he entire 
specimen weighed approximately five tons. 
It was shipped to the Scnckenberg Museum, 
Frankfort-on-the-Main, Germany, where it 
now is. 



^HIS great lizard, weighing probably ten 
A tons when alive, apparently had been 
trapped in quicksand and had sunk to its 
death, for the front limbs were lifted up along 
the sides of the body, and reversed, revealing 
the perfectly preserved webs which had cov- 
ered the feet. The head and neck were 
stretched to their full length, as if the Tra- 
chodon had been struggling to escape the 
grasping sands, while the hind feet were 
pointed downward, showing an effort to swim 
out. Most remarkable of sill, the entire body 
was covered with skin, not clinging to the 
bones, but well filled out, as if by the rounded 
muscles of life. The sand had taken the place 
occupied by the flesh in life, and thus, for the 
first and only time, we had an opportunity to 
see and study the exact form of a dinosaur, 
not the imagined form of a restoration. 

We had not the proper lifting equipment — 
tripods, blocks, lines, and hooks — with which 
to handle the great weights of the three sec- 
tions, some 3,000 pounds each, into which we 
cut the stone block containing the skeleton. 
But with simple machinery made from two 
Stout cottonwood poles and two blocks of the 
same wood, we could raise a section a few 
inches off the ground and hold it there while 
others of the party shoveled sand beneath and 
tamped it hard. Thus, in a week, we raised 
one section some four feet into the air so that 
a wagon could be backed under it. Then, by 
placing cottonwood rollers in the bed of the 
wagon, we shoved the block of stone aboard 
and hauled it to the railroad station, many 
miles away. 

.\ccompanying the blocks of stone to the 
hiuseum is a detailed map of the location of 
the find. This map is made by the fossil hunter 
on the spot. Photographs are also sent to com- 
plete the information that guides the prepar- 
ator in assembling the skeleton. When the 
blocks of stone have been unpacked, a color- 
less, thin, but very penetrative cement is 
poured into the exposed ends of the bones, 
from which the organic material, of course, has 
long ago disappeared. This is allowed to “ set ” 
until every small particle of fossil bone is 
bound firmly together. Then, with power drills 
and chisels, the sandstone is cut away, the 
plaster of Paris p»acking having been removed 
by the simple process of unwinding the burlap 
strips. 



A S THE stone is removed to the areas pene- 
trated by the cement, more cement is 
applied until eventually the brown bones, each 
solidified by the cement, stand clear of as much 
of the stone as the preparator desires to re- 
move. Some skeletons, particularly those 
found in perfect conditions, are mounted 
“ flat,” in the slabs of stone in which they were 
discovered. Others, which may have been 
distorted by the pressure of the sand in process 
of petrification, have to be removed, placed 
in their proper positions, and set up on steel 
tubular frames. This is particularly true of the 
larger dinosaurs, mammoths, prehistoric rhi- 
noceroses, and the vari- {Continued on Mw liO) 
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ous forms of the early horse. The “ser- 
pents” and other swimming lizards, the hshes, 
and some of the smaller dinosaurs, are mounted 
in the “flat.” 

Frequently, in large specimens, bones will 
be broken and entire bones wall have disap- 
peared. It then becomes the duty of the 
1 preparator to rebuild the missing bones out of a 
specially-prepared composition, or to obtain 
the missing bones from other incomplete 
specimens of the same animal. Since this 
latter is seldom possible, the preparator must 
become an anatomist and a sculptor, if the 
fossil skeleton is to be complete. He first ob- 
tains from some other specimen a bone as 
nearly like the missing one as p>os.sible. Then 
he models a copy of this, and places it in its 
proper position in the skeleton he is mounting. 

TFIIE is unable to obtain such a bone, he must 
••• model one by reversing, in his mind, its 
mate on the opposite side of the skeleton. Two 
months of steady work sometimes is required 
to model and replace a single bone in a large 
skeleton, or to rebuild a shattered bone. 

Reconstructions of the skeletons and bodies 
of prehistoric animals and reptiles have been 
made from a single bone or a solitary tooth, 
but at best this is uncertain. Some years ago, 
seven different and distinct prehistoric sharks 
had been identified and classified on a basis 
of one known tooth of each. In the ancient 
sea beds of Kansas, I found one fossil shark 
which contained all these seven kinds of teeth 
in its own jaw, proving that at least six of these 
restorations had been wrong. 

It was along the petrified rim of this pre- 
, historic sea in Kansas that one of the strangest 
of my accidental discoveries took place. I 
stoopM to study more closely a group of fossil 
gastropods, laying aside my hand pick to do so. 
When I lifted the implement, the point had 
caught in the mouth of a long-buried skull just 
below the ground. CarefuDy working tack 
toward the body, I uncovered the ancestor of 
all the sea-serpents, a Tyhsatir about thirty 
feet long. This was a sea-living reptile, at- 
taining a length of fifty feet or more, carniv- 
orous, and probably the “tiger of the seas” 
five million years ago, 

T his interesting fossil lay with snout, all 
four flippers, and tail e.xtended, just as it 
had been overwhelmed by an avalanche of 
sand while swimming unsuspectingly near the 
shore. The position of the skeleton told us the 
complete story of the character and habits of 
this father of all sea-serpent stories. There was 
no distortion, and the skeleton was lifted out 
in three slabs of sandstone, which were put 
I together again, and the Tylosaur displayed 
i like a picture in a frame. 

M'e shall never know whence came the sand 
which overwhelmed and preser\-ed this Ty- 
losaur, but from the work of the sand we do 
know very closely the appearance of this 
strange swimming lizard in life. My studies of 
all the known forms of dinosaurs leads me to 
believe that some day we will find sp>ecimens 
which will change our conception of these 
animals. The dinosaur was a huge lizard, some 
varieties living on land, some in the water, and 



some impartially on both. Now, all known 
lizards, from the great saurians to the tiny 
chameleons, walk with their feet outside the 
line of the body and with the belly dragging on 
the ground. Some of them can, and do on oc- 
casion, stand erect on their hind feet, but this 
is not a habitual pose with any of them. 

In the restorations of the dinosaurs in 
virtually all museums, the dinosaur is repre- 
sented as standing on all fours, like a mammal, 
with the feet instde the line of the body, again 
like a mammal, or s'- inding and r unnin g on the 
hind feet. In either instance, the belly — which 
was entirely unprotected and open to attack 
from the carnivorous dinosaurs — is lifted well 
up from the ground. Without studying the 
fossil skeletons in their positions in the rocks, 
the logical paleontologist would believe that 
these lizards should be pictured with their hind 
limbs curved out, like those of an alligator; 
the feet outside of, and at right angles to, the 
line of the body, and the belly close to the 
ground — exactly the posture of the lizards of 
today. My observations of the skeletons of 
a hundred or so dinosaurs, which I have 
discovered and excavated, confirms this belief. 

W H.Vl I consider my most important dis- 
covery in six decades as a fossil hunter is 
the finding of complete skin-impressions of a 
crested duck-billed dinosaur. Prior to this 
finding, there had been much discussion as to 
the character of the skin which covered the 
giant frames of these great lizards. In a rock- 
walled go^e, a mile wide and five hundred 
feet deep, in .\lberta, Canada, I discovered the 
virtually complete skeleton of this duck-bill, 
Stephanosaurus marginat ts. The small scales 
of the skin, often mere tubercles, polygonal in 
shape, were arranged like mosaic in a pave- 
ment in parallel rows, along the abdominal 
walls. Later, I found other impressions of the 
skins of other dinosaurs, and some fragments 
which are believed to be the actual skin itself, 
so thoroughly fossilized as to be almost .in- 
distinguishable from the impressions or 
“molds” in the stone. 

ThU discovery enables us at last to picture 
with fair accuracy the external appearance of 
the dinosaurs of these varieties, and. as we 
know from the skeletal remains their interior 
arrangements, we now can present the com- 
plete duck-billed dinosaur of the crested or 
crowned species just as it appeared when it 
strode along the shores of the Cretaceous Sea, 
or swam in its waters. 

T he weapons of the fossil hunter are pick, 
crowbar, chisel, soft brushes, cement, bur- 
lap, and plaster of Paris. Sometimes, when 
he finds a skeleton projecting from the face of a 
cliff, he turns carpenter and builds a lofty 
plaHorm on which to work as he removes it. 
.-^gain, he calls in dynamite, and blasts his 
treasure unbroken from its natural sarcophagus 
of stone. There are not more than half a 
dozen of us, but I doubt if any hunter, facing 
a charging elephant or an angered rhino, ever 
felt any greater thrill than we do when we 
stumble upon a new variety of monster, pos- 
sibly the remote ancestor of these big-game 
animals of today. 



Diamonds — Skyscrapers Built of Atoms 



{Contimud from page 50) 



of common salt. Like the crystals of granulated 
sugar, those of ordinary table salt are made 
purposely of a small and uniform size to fa- 
cilitate solution and to make the salt flow easily. 
This is controlled by making the salt crystal- 
lize at a definite speed when it is being refined. 
For scientific purposes much larger crystals of 
clean, pure salt are growm artificially. From 



these are cut the prisms and lenses, for example, 
used in studying the invisible rays of infra-red 
light. 

The distances of the atoms from each other 
in the unit cube of the salt-cr>^tal have been 
measured with exceptional precision. These 
distances are almost unbelievably tiny. 
Imagine a crystallograph- {Comtntiei on pate r^r) 
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Diamonds — Skyscrapers 
Built of Atoms 

(Cffniitmed from liO) 

er possessed of a magic drug to enlarge things 
or to make them sm^er. Suppose him to pour 
a dose of it over a small cube of pure salt a 
half-inch square, about the size of averse dice. 
Let the drug enlarge this salt cube until one 
edge of it stretches across the United States 
from New York to San Francisco. In this 
gigantic enlargement the atoms will still be 
less than five inches apart in a continual, regu- 
Itf pattern across the United States and an 
equ^ distance up into the air. 

T his half-inch cube of crystallized salt, 
about as much as the average person eats 
in a plate of soup, contains more than eleven 
thousand billion billions of the unit cubes of 
the atomic pattern. 

Most promising practically of all scientific 
researches on crystals is that concerned with 
metals. The strength and the weakness of 
metals are due, it has been discovered, to their 
internal crystals. On one hand is duralumin, 
the new, very strong alloy of aluminum, copper, 
and other elements which makes possible 
modem airships like the Los Angeles and the 
Grof Zeppelin. The strength of this alloy is due 
to myriads of tiny metal crystals scattered be- 
tween its larger crystals of aluminum. These 
tiny grains keep the larger ones from sliding 
past each other and allowing the metal to pull 
apart. The same strengthening process occurs 
in some alloys of copper and other metab. 

P urposeful control of crj^tal forma- 
tions is the chief object of modem metal- 
lurgy. Much has been learned by melting and 
coolmg different metal compositions and ex- 
amining under the microscope the kinds of 
tiny skyscraper structures that form. Much 
more will be learned if the laws which control 
the arrangement of atoms in the unit pat- 
terns can be learned and their applications 
worked out. 

Other properties of crystals have begun to 
be important, too, in other sciences. In radio, 
plates cut from natural crystals of quartz, or 
“rock crystal,” vibrate mechanically when sub- 
jected to the back and forth electric swings of 
a radio circuit. These crystal plates are now 
used almost universally to keep radio stations 
precisely on their assigned wave lengths. 

In optical instruments, quartz crystals are 
used, for example, to measure and analyze 
the rays of ultrapviolet light now known to be 
beneficial to health, while crystals of Iceland 
spar and other minerals are used to study 
polarized light and to make the instruments 
for quick analysis of the amount of sugar in 
things Uke sugar cane. Examination of snow 
crystals promises to tell weather e.\perts much i 
about conditions in the upper air, far above 
levels which can be reached by balloons or air- 

E lanes. Artificial ice crystals made in the 
iboratory have disclosed facts previously un- 
known ateut the nature of so familiar a sub- 
stance as water. 

Examination of crystals under special mi- 
croscopes has told experts in microchemist^ 
the kind of drug contained in an empty medi- 
cine wrapper picked up by the pohce at the 
rite of a suicide and murder. Similar observa- 
tions regularly disclose to geologists conditions 
which must have existed when rocks were 
formed, like a specimen poured out thousands 
of years ago on the sea bottom of the Atlantic 
Ocean and dredged up by a recent scientific 
expedition. 

To make diamonds larger than ostrich eggs 
has no great appeal to scientist^. But thou- 
sands of scientific men willingly would ^ve 
years of their lives to discover just why it is 
that the South African carbon atoms consented 
ages ago to crystallize in the atomic pattern of 
diamonds but are so reluctant to do the same 
thing nowadays in scientific laboratories. 



3 . 

J. E. Smstfa, Pret., 
National Radio Imtituta,' 
Washington, D. C. 



Head these letters 
about increased pay 



I 



$400 a Month 

“I was making good money but 
could see the opportunities in Radio. 
Believe me, I am not sorry 1 took your 
course, for I have made more than 
e%‘er before. I have made more than 
$400 each month. I can’t say too 
much for your school. ” 

J. G. Dahisteao. 
1484 S. 15 th St., E., 
Salt Lake City, Utah 






Seldom Under $100 a Week 

“ My earnings in Radio axe many 
times greater than I ever expected 
they would be when I enrolled for 
your course. They seldom fall under 
$100 a week. For November they hit 
close to $600, for December $535. 
Can you blame me for singing praise 
for the N. R. I ? ” 

E. E. WtNBOSNF., 
1414 W. 48th St., 
Norfolk, Va. 



/ qive you parts for a home 
experimental laboratory 

With them you can build over loo 
circuits including the latest using 
screen-grid tubes, push-pull ampli- 
fication and other modem set features. 
Eight big outfits without extra cost. 
This method gives you practical ex- 
perience while learning equal to two 
to’ four years in the field. You grad- 
uate trained and experienced. The 
photograph below is one of the many 
circuits you build. 



Aiakin^ men successjul 
inR^dio 
IS my business 

For fifteen years I’ve given all my time to training 
men and young men for good jobs in the Radio 
Industry. Today Radio needs more trained men 
than ever before. I am getting calls for my graduates 
regularly from broadcasting stations, Radio fac- 
tories, dealers, jobbers, shipping companies and many 
other branches. My 64-page book, “Rich Rewards 
in Radio”, points out where the good Radio jobs 
are, what Uiey pay and how to get one. 

I am Doubling and Tripling the Salaries of 
many in one to two years 

J. A. Vaughn, 3715 S. Kingshighway, St. Louis, 
Mo., jumped from $35 to $100 a week after com- 
pleting my course. E. E. Winbome, 1414 W. 48th 
St., Norfolk, Va., seldom makes under $100 a week. 
Many of my men make $10 to $25 a week on the 
side while learning. My practical method of home 
training makes learning easy, fascinating. 

Your Money back if not Satisfied 

I make this agreement with you. If you are not en- 
tirely satisfied with my lessons and Instruction 
Service upon completing your course, I will refund 
every cent you have paid me. You are the only 
judge. Television, Talking Movies, Radio’s use in 
Aviation and all the latest developments in and uses 
for Radio are covered by my course. 

Everyone Interested in Making More Money 
should read my book 

I have written a 64-page book which outlines the 
opportunities in Radio, my methods of training, the 
unlimited Employment Service given graduates and 
many other features that have made 
my course famous. I will gladly send 
you a copy free of cost and without 
obligation to you. Simply clip and mail 
the coupon below. Do it now. 




J. £. Smith, President, 
NATIONAL RADIO INSTITUTE, 
Dept. 9ZQ, Washington, D.C. 

This coupon will bring you free 
information about my course 

J. E. SjOTH, Pees. ^ 

National Radio Institute, D^t. 9ZQ T f 
Washington, D.C. 

Dear Mr. Smith: Without obligatine me, send 
your book, “Rkh Rewards in Radio”. 
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We Will Train You in 
a Few Months 





I Experts Earn 
Up To 

$125 A WEEK 

As MECHANICAL DENTISTS 

We teach you to 
make rubber 
plates, 
crowns, 
bridge work, 
metal base 
dentures, 
etc., for dentists. 

After graduat- 
ingyou areready 

for a job or can open your own 
laboratory. We assist you. 

Big Demand for Men! 

Mechanical Dentistry is the labora- 
tory bench work which the dentist 
turns over to the laboratory worker. 
Master this profession and help 
meet the demand of 64,000 dentists 
for laboratory work. Every city and 
every town where dentists are lo- 
cated offer work to the mechanical 
dentist. We train you in a few 
months in day or night school for 
this uncrowded field — no classes — 
no books — no mechanical experi- 
ence necessary. 

Work Your Way Thru School 

We will help you find a job to meet your ex- 
penses while taking our training. And we 
will help you find satisfactory living quar- 
ters when you arrive. 



tchovft located in Chicue. Datroit, Clavaland, 
•otton, rhMadalphla. Day and Night School*. 
Wa pay railroad far* of StHdcnts who enroll. 



INTERESTING FREE BOOK 

Our illustrated free book on Mechanical Dentistry 
aril! acquaint you with some surprisingly interesting 
facts. It tells about the thriving profession of Me- 
chanical Dentistry— the way to swift and certain 
success. And it tells about the progress of many of 
our graduates— men who have succeeded b^ond 
their expectations, also full details of our liberal 
offers. Mail the coupon and find out more about 
this fascinating opportimity. 

MeCarrie School of Mechanical Dentistry 

1338 S. Mkhisin Ave., Dept 346 Cbteaso, III. 



MeCARRIE SCHOOL OF MECHANICAL DENTISTRY ■ 

tm S. Micbif as Are., Depl. 346, Chka|o. J 

Without cost or obligation, send me your lllust rated i 
boi^ on Mechanical Dentistry, and complete infor- a 
matlon as to my opportunities in dental laboratory _ 

work. ■ 
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A New World Run 
by Dynamo 

{Continved from pott SI ) 

proved machinery for generating and trans- 
mitting electric current, it suggested a novel 
source of factorj' power to forward-looking 
engineers. 

When the steam engine was invented there 
was just one way to cany its power to a dis- 
tant place. That was with a belt or a shaft. 
An old-fashioned shop was a forest of pulleys. 
There was nothing like “central station” 
power. Imagine what a small town, even, 
would look like if power were transmit!^ from 
a central plant to factories by ropes and belts. 
But here was electric energy. It could be shot 
over small wires that could be bent around 
obstacles. There was little loss of power in 
transmitting it. Where it was used it could 
be transformed into other forms of energy' than 
mechanical power — light, heat, and chemical 
energy used, for e.xample, in electroplating. IC 
was an ideal form of power. 

O O THOUGHTFUL engineers, little by little, 
^ began to substitute it for steam and other 
forms of power in factories. They did it so 
quietly that the average person scarcely real- 
ized what was being accomplished. But today 
the world-wide revolution nears completion. 
English factories today are forty-eight percent 
electrified. German factories lead them with 
sixty-six percent electrification. But the United 
States tops the list with seventy-eight percent 
of its industry run by electricity. 

Better ways of transmitting electric power 
over great distances, and huge power stations 
to generate it, have made the revolution pos- 
sible. Not long ago the engineers of a 220,000- 
volt transmission line between Vaca and Pit 
River, Calif., wanted to find out what would 
happen in case the wires fell. They deliberately 
connected one of them to the ground and 
turned on the power. There was a crash and 
a burst of flame twenty-five feet high. Then 
the automatic safety devices operated and shut 
off the current before damage had been done. 

Great electric companies have spent thou- 
sands of dollars photographing the effect of 
lightning strokes on transmission lines (see 
page 33). The result has been lightning-proof 
power lines hundreds of miles long to convey 
power safely to distant industries. Today 
23,674 miles of transmission lines operate at 
voltages of 66,000 volts or more to deliver 
rivers of electric power across country. 

ALONG with the electrical revolution came 
super-power. As early as 1910 a mid- 
western utUity company made a daring experi- 
ment. Twenty-two small towns, with popu- 
lations of from 300 up, were chosen as the 
group on which to try it. Ten of them had 
electric companies of doubtful financial stand- 
ing, the other twelve none at all. The utility 
company first bought the existing power sta- 
tions and closed them. Then it built trans- 
mission lines to all the towns and to 125 farms 
and hooked them to a few central stations. 

It was the cheapest electricity the section 
had ever known. Twenty-three thousand 
small-town dwellers and farmers were suddenly 
treated to twentieth-century electrical serv’ice, 
and the section prospered with industry as 
never before. That successful experiment ap- 
plied today on a much greater scale in many 
parts of the country is the b^inning of the 
national super-power that engineers dream of 
— the vast reservoir of energy that can be 
tapped by a factory or a home anywhere. 

S^n a single operator may sit at a switch- 
board and throw the switches that distribute 
electric power to every city in the United 
States. Electricity may be cheaper and more 
abundant than anyone has ev'er dared hope. 
In the near future the electric revolution may 
give mankind untold leisure and new conven- 
iences for enjoying it. 



Drawing Course 0.98 

The biggest value you ever fc - — 
saw advertised anywhere • . 

Haven't you often wlshrl that you oould 
drsv cartoons, lUustrate so ne Idea, sketch 
some pretty face, etc.? You can do all of 
these thlnen. One of America’s most fa- 
mous Cartoonist.? and Illustrators baa 
developed a great, simple system for 
success in all branches of Commer- 
cial Art. This system has revolu- 
tionized the entire theory of drav- 
Ing, It meansthat drawing can be 
as easy for you as writing — much ' 

Btmpiertban learning shorthand, 
bookkeeping or typewriting. W 
DOW placing this original ays 

learning Drawing, Art and C ar 

conststiDg of 34 lessons with over 
Illustrations, within reach of every on.. .. 

r ou will devote a few hours each week to 
heCoutseWE AB540LUTELY GUAR- 
ANTEE that you will learn to draw and 
draw well before you have half finished the 
Course. If we fail to make this claim go<^ 
we will refund ev*ery cent paid us. By elimi- 
nating a large offlee force for answerin 
respondence. expensive catalogs, etc., w 
enabled to make a price of 12.98. the 
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So Easy 

^lay Before Xmas! 

VOU can play a 
Pan- .American 
Trombone, Saxo- 
phone, Trumpet 
or any instru- 
ment with a few 
lessons, because 
Pan American Moderatel. 

Band Instru- Priced 
, meats are noted Paa-AmeeiraM 
for easy blowing TalAroSVIat^SKU luTaf _ 

l?on‘‘,“rd iJou! 
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Heaven and Hell 

The most interesting of the 

Profomid Writings of Emanuel Swedenborg 

The renowned theologian, philoaopher and 
Bcientiat. 632 page book tre«ting of the 
Life after Death, sent without ■■i ^ 
further coat or obligation on ' 

receipt of 

By the fame author: Divine Providence, fi eenta. 
Divine Love and Wisdom. 5 cents. 

Four Doetrisea, 6 cents. 

SWEDENBORG FOUNDATION, Inc. 
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College Courses 



at Home 



Certifleate by eorrwpendenoe. 
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The Moon Is Made 
of Cinders 

{Coniintted from page 4S) 

high. Other ring mountains are almost as 
large and some are higher. No volcano on 
earth has ever constructed so gigantic a crater 
as this one. 

The difficulty lessens, however, when one 
remembers the much smaller gravity of the 
moon, as compared with that of the earth. A 
ffiecracker on the moon would blow up a house, 
for all material things weigh much less there 
than on earth, as one result of the moon’s 
smaller size and mass. Accordingly a given 
amount of vulcanic explosion on the moon 
would throw far more material into the crater’s 
ramparts and would shoot out this material to 
far greater distances than would be the case 
on the earth. 

The darker, flat looking areas on the moon, 
which early astronomers named “seas” or 
i“lakes” and which mostly form the Man in 
the Moon’s picture, are probably places where a 
general blanket of volcanic dust and broken 
pumice settled more or less evenly as near-by 
eruptions ceased. Every feature of the moon’s 
surface may be explained as the result of vol- 
canic activity combined with weak gravity. 
Probably the volcanoes were of the t^pc repre- 
sented on earth by those of Hawaii, where a 
large, round crater is built up and its flanks 
sprinkled occasionally with pumice and vol- 
canic dust, without eruptions of the enormous- 
ly explosive type like that which destroyed, 
over forty years ago, the East Indian island of 
Krakatoa. 

T here is one part of the moon, it must not 
be forgotten, which no terrestrial astrono- 
mer has ever seen nor ever will see, until the 
projected moon rocket or some similar vehicle 
IS a reality. This is the back of the moon, for 
the moon turns the same face continually 
toward the earth. There is no reason to believe, 
however, that the hidden side is notably differ- 
ent from the visible side. From time to time in 
its motions the moon tips slightly one way or 
the other and exposes glimpses around its 
edges. What they show is the same as the 
moon’s front. 

If the e.Yplanation of the moon's appearance 
is exclusively a volcanic one, the question arises 
whether all this enormous eruptive energy has 
altogether ceased. A renews volcanic out- 
br^k on the moon creating, for example, a new 
ccater as gigantic as Copernicus or the other 
giant named Tycho, would form a remarkable 
spectacle for the earth. That is scarcely prob- 
aW, but there are minor evidences of waning 
moon fires. 

•The apparently flat floor of the lunar crater 
named Plato shows changes of color from time 
to time, perhaps due to shadows, but ascribed 
with greater plausibility to vapors escaping 
from the mountain walls or from Assures in the 
floor. Professor W. H. Pickering, formerly of 
Harvard but who now has a private observa- 
tory in Jamaica, recently called attention to 
the fact that the lunar crater named Stevinus 
sometimes appears as though its floor were 
luminous and of a brown tint. 

"DERHAPS the best observation of apparent 
changes on the moon has been made by a 
French amateur astronomer, hi. G. Bidault de 
risle, of La Guette. Between August, 1927, 
and September, 1928, this patient observer 
watched on every clear night a small, volcano- 
like peak which projects above the smooth 
floor of the larger crater named Posidon, lo- 
cated between the two dark lunar areas called, 
poetically, the Sea of Serenity and the Lake of 
Dreams. 

At times, M. de I’lsle reports, this tiny cra- 
terlet, less than a terrestrial mile in diameter, 
seem^ as clear and sharp in outline a> any 
other feature of the moon. At intervals, how- 
ever, it was in- (Continued on Page tU) 




The Byrd Expedition 



chooses these books 



P. F. Collier & Son Company 
Xew York. 

Gentlemen: 

In fitting out the Byrd Antarctic Expedi- 
tion for a two-year scientific research of the 
.\ntarctic, members of the expedition have 
suggested that we include in our library Dr. 
PHiot's Five-Foot Shelf of Books. 

Books will play an important part in the 
contentment of the personnel, particularly 
when the expeiBtion winters on the ice bar- 
rier through the six months of total darkness 
during the Antarctic Night. 

We should like to carry into the Ant- 
arctic along with your gixra wishes for the 
success of the exp^lion, a set of the Harv- 
ard Classics. 

You can appreciate too, aside from the 
indorsement value of our including the 
Harvard Qassics in a libra^ necessarily 
restricted in size, that the sixty men wIm 
will accompany Commander Byrd on this 
expedition will while away many hours of 
enjoyment and profit immensely by the 
funcf of information contained in your 
volumes. 

Trusting that we may have your co- 
operation. 

Yours very truly, 

BYRD .ANTARCTIC EXPEDITION 
Rjchasd G. Bkopby, 
Business Manager. 



This letter was written to P. F.«Col- 
lier and Son Company by the Manager 
of the Byrd Expedition, asking that the 
Harvard Classics be added to their very 
limited library. The Publiahers were 
pleased to serve Commander B>Td and 
bis men. 

The selection of Dr. Eliot's Five-Foot 
Shelf of Books is typical of the vision 
with which the whole voyage has been 
planned. Men of the highest type need 
the best possible reading recreation, and 
the Harvard Classics have brought in- 
spiration and pleasure to hundreds of 
thousands. 



Men in the ice floes of the Antarctic 
need be no more remote than the people 
in our civilised urban world, so far as 
their reading is concerned. Although the 
explorer is limited to the few books he 
can take with him, we of the busy world 
may be so hopelessly lost in the millions 
of books around us that we miss the 
truly great ones. 

The explorer must choose. And the 
Byrd Expedition has chosen the Harvard 
Classics. 

Because Dr. Eliot, forty years Presi- 
dent of Harvard University, recognised 
the need for easy access to the best 
books, he assembled in one convenient 
eet the works which have everlasting 
value, the books that stimulate, inspire, 
and advise. In these volumes are in- 
cluded the writings of 302 immortal 
authors. 

Through Dr. Eliot's Five-Foot Shelf 
people have found that the classics are 
not dull, but intensely stirring; not beauti- 
ful antiques, but lively, stimulating, 
modem thought with vital application to 
everyday life. 

P. F. Collier and Son Company has 
published good books since 1875. By 
the famous Collier plan, you can pay for 
these books while you read and enjoy 
them. 

THIS FREE BOOKLET 

Before you spend another penny for 
books, get a copy of 
“Fifteen Minutes a 
Day" — the booklet 
that tells how to 
turn precious spare 
time into profitable 
en te rtain ment, 
growth, and in- 
creased power. It's 
ready and waiting 
for you. Sending 
for It does not obli- 
gate you in any 
way. 




DR. ELIOT’S 
FIVE-FOOT SHELF 
OF BOOKS 

The Harvard Classics 




P. F. COLUER & SON COMPANY 

2S0 Park Avenue, New York City 
By mall, free, send me the booklet 
that tells all about the most fa- 
mous bbrary In the world, Dr. 
}-3lot'B Five-Foot Shelf of Books 
(The Harvard Classics), and eon- 
tains Dr. Ellot‘8 own {rian of read- 
ing. Also, please advise how 1 may 
secure the books by small monthly 
payments. 
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$1000 REWARD 

For the Capture of 
This Man 

C onvict 6138, escaped from the 
State Penitentiary; Name, Charles 
Condray; age 37; Height, 5 ft. 8 in. 
Weight 141 pounds; Hair, light brown; 
Eyes, gray. 

Easy enough to identify him from his 
photograph and this description, you 
may say— but, Condray took the name 
of “Brown”, dyed his hair, darkened 
his skin, grew a mustache, put on 
weight and walked with a stoop. 

Yet, he was captured and identified so posi* 
lively that he knew the game was up and re* 
turned to the penitentiary without extradition. 
How was it accomplishec.? Easy enough for 
the Finger Print Expert. They are thespeci^ 
ists. the leaders, the cream of detectives. 
Every day's paper tells their wonderful ex* 
ploits in solving mysterious crimes and cod* 
victing dangerous criminals. 

More Trained Men 
Needed 

The demand for trained men by governments, 
states, cities, detective agencies, corporatiras. 
and private bureaus is becoming greater every 
day. Here is a real opportunity for YOU. Can 
you imagine a more fascinating line of work 
than this? Often life and death depend on 
8nger print evidence— and big rewaras go to 
Ae expert. Many experts earn regularly from 
$3,000 to $10,000 per year. 

Learn at Home in 
Spare Time 

And now you can learn the secrets of tMf 
science at home in your spate time. Any man 
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The Moon Is Made 
of Cinders 

{Continued from page IjS) 

visible, apparently obscured by some kind of 
cloud or mist. On a few occasions, when the 
sun’s rays fell just at the right angle on this 
apparent cloudlet, it seemed to be shining by 
reflection, as a cloud of steam coming out of 
one of the Yellowstone Park geysers might look 
to an aviator many miles alwve the earth. 

Such observations suggest that there arc still 
active on the moon a few small volcanic vents, 
like hot springs or geysers on earth. Doubtless 
the new giant telescope which is projected for 
erection in California and which will bring the 
moon’s surface to within an apparent distance 
of about twenty miles from the earth, will dis- 
close further details. Meanwhile, it is reason- 
able to imagine that the moon, although d, ing, 
is not quite dead. 1 eihap.'< it still has impor- 
tant secrets to tell. 

It is not even certain that the moon utterly 
lacks life in the sense of living creatures. Sev- 
eral years ago Professor Pickering, the same 
who referred recently to the apparent changes 
in the craters, reported what seemed to him to 
be moving shadows on the moon’s surface. He 
su^ested the possibility of herds of migrating 
animals, perhaps like the migratory gras-shop- 
pers of earth. There is little evidence for thb, 
yet to deny the possibility of moon life is even 
more foolishly dogmatic than to assert its 
existence. Air and water, it is true, are lacking 
on the moon, unless the vapors which M. de 
risle believes that he has seen contain some 
water. But there are creatures even on earth 
which can live with an incredibly small supply 
of water or air. There is no doubt that airless 
life forms would have developed on the moon 
had life started there from a germ as or. earth 
and continued its evolution to suit lunar con- 
ditions instead of terrestrial one'. 

ASSUMING this living moon germ of the 
same kind as the earth germ, perhaps even 
derived from the earth when the substance of 
the moon was tom away, it is piossible to 
imagine what any present moon creatures 
woukl be like. \ hard outer shell they must 
have, like terrestrial crabs and insects, to pre- 
vent loss of bodily fluids into airless space. 
Energy they would obtain, it is probable, by 
absorbing sunlight, perhaps through contriv- 
ances like eyes which could turn sunlight into 
food, somewhat as plants do on earth. For the 
substance of their bodies, the moon creatures 
might depend on mineral elements like silicon 
and iron in the pumice of the moon’s surface, 
decomposing this powder, perhaps, by acid 
gases excreted from their bodies underneath 
tentlike appendages closed down on the soil to 
protect the ensuing chemical operation from 
the vacuum of space. 

T he botlies of the moon creatures would 1 e 
slim, jointed, andvery light, to suit both the 
soft surface of the moon and the lesser gravity. 
There might be pads, like snowshoes, on the 
creatures’ feet, to walk on the loose dust. 
Water must be one of their necessities, at least in 
minute amounts, for the life-germ of earth has 
never developed without enough water to keep 
its living protoplasm partly liquid. But a little 
water probably is still available on the mom in 
the gases from the dying volcanic vents. One 
might imagine the strange moon creatures col- 
lecting around these openings at the proper 
moment to catch the precious vapor by con- 
trivances like the gills of a fish. From these 
volcanic gases they might obtain, too, the 
acids necessary to decompose pumice of the 
soil for food. 

Fantastic as such a picture of moon creatures 
may seem, baseless as it is in anything except 
speculation from the known facts of life’s his- 
tory on earth, it is not impossible. Perhaps, 
some day soon, larger telescopes will disclose 
whether any of it is true. 
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“How I Fly My Plane” 

{Continued Srom page 48) 

except special flights. A magnetic compass is 
easily compensated, or set at true north, by 
means of screws which shift the magnets farther 
from or nearer to the needle. 

If a pilot follows a highway for any distance, 
he can see plenty of accidents. Every once in 
a while, two of the little black flies, crawling 
along the chalk line, can be seen bumping into 
each other. Sometimes, when the ceiling has 
been low, I have sailed along over farmhouses 
so close I could distinguish the color of flowers 
in little pots sitting on the back porches. 
After I go over a route several times, I be- 
gin to recognize people out in the back yards. 

I remember one time I was flying low 
over the mountains of the South. A little 
clearing appeared below. Paths spread out 
from it in all directions. 1 circled around to 
see what was going on. The result was a 
couple of bullet holes in my. wing. Those 
moonshiners were taking no chances! 

But being shot at from the ground is play 
compared to dodging lightning in the sky. 
I have been up in electrical storms so severe 
that everything got as black as midnight 
and little blue sparks played all over the 
bracing wires of the Waco biplane I was 
flying. Once a thunderbolt hissed so close 
it seemed to miss the wings by inches. In the 
air you don’t hear thunder, you just sec the 
flash. 

^IIE ground below, on a cross-country 
-L flight, spreads out like a patchwork 
quilt. Each patch is a field. If the motor 
calls it a day and quits suddenly, the ques- 
tion always is, which patch to land on. In a 
forced landing, the best rule is: “Pick your 
field as soon as possible — and don’t change 
your mind.” 

There are certain things to help in the 
picking. For instance, fields with cattle 
grazing in them are likely to be good land- 
ing spots. By studying the c jlors of different 
crops from the air, a pilot can learn to spot 
fields with growing crops too tall for safely 
setting down a ship. High grain and grass 
can be recognized by the ripples a breeze 
makes sweeping across it. Approaching a 
field, it is often possible to see spots greener 
than the rest. They are depressions or damp 
places, to be avoided. 

In winter, except when fields are covered 
by snow, there is a better chance to see what 
the ground is like than in summer. In set- 
ting a ship down in a field that requires an 
uphill landing, the plane is flattened out 
almost into a stalling position, with the 
tail well down, just before touching. I al- 
ways avoid downhill landings whenever 
possible. They too often mean nosing over 
in a somersault. 

^IIE hardest part about landing is judg- 
•L ing distance. I’ve found a pilot is likely 
to overestimate distance in landing in bad 
light or when the field and background arc 
of the same dull color. He is likely to under- 
estimate it when the light is good or when 
he is coming down with the sun at his back. 
In poor light, he overshoots the field, or 
reaches it before he has lost speed and alti- 
tude. In good light he freouently under- 
shoots it. When he sees his glide is carrying 
him too far, he can sideslip oft some of his 
speed and altitude. But it he undershoots, 
the only thing he can do is to slap on the 
throttle and climb for another try. For 
this reason, it is well to come down with the 
motor idling, or to “blimp” it on and off at 
four or five second intervals. *f a pilot 
comes down with the switch cut and under- 
shoots, the motor may not start when he 
needs it — and needs it bad. 

As I come in, when the ship nears the 
ground, I usually keep (Continued on page 148) 
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"How I Fly My Plane” 

{Confinued from Page J.jo) i 

my eyes on the field about thirty yards ahead 
of the plane. The moment the wheels touch 
is the critical one. Twenty feet up. a ship I 
may have one wing low or be sideslipping 
all over the place. That is forgiven if she 
straightens out before the wheels touch. 

Out in Missouri, I once had to bring down 
a ship in the dark with half the landing gear 
gone. I was flying home at dusk when the 
motor quit over an orphan asylum. I sat 
down in the front yard and got the engine 
going. When I took off, a snag of a dead 
pine that stuck up ten or twelve feet caught 
the axle and ripped loose one wheel. I circled 
around a while wondering what to do. Then 
I headed for a cornfield where I knew the 
ground was soft, sideslipped the plane down, 
and landed on the one good wheel. The 
whole gear crumpled under the weight, but 
otherwise the ship wasn't even scratched. 

T H.WE often thought of what I would do 
if I ever should find myself in the air 
with both landing wheels gone. To save the 
ship, I think the first bet would be to set 
her down in water. Next best would be to 
make a sharp dip. striking a hard-packed 
field with the landing gear struts, wiping 
them off, and then come down, scooting 
the machine over the ground like a sled on 
the bottom of its fuselage. But I don’t care 
to carry out that experiment if I can help it! 

Put end to end, my hours in the air would 
make practically half a year of continuous 
flying, night and day. Yet, I learn some- 
thing new on every cross-country trip. In 
aviation, for thrills and the possibility of 
increasing piloting skill, the sky’s the limit. 



NEXT MONTH: 

''How I Got 
Into the Air"’ 

The first of a series of in- 
structive articleson aviation 

By 

ASSENJORDANOFF 

This veteran pilot of sixteen 
years’ experience made his 
first flight as a boy by jumping 
off a shed on a barn door. 
Since then he has flown nearly 
4,000 hours. Readers of this 
magazine remember him as 
one of the instructors who 
taught Larry Brent how to fly. 
.As designer, test pilot, barn- 
stormer, war bird, air mail 
flyer, and instructor, he has 
seen 

Aviation 

from Every Angle 

Few airmen are better quali- 
fied to answer the questions 
everyone is asking about the 
flying game. 

Ask yoMr netcsdealer today to 
.sat’e you a copy of the 
January issue. 




Solved 

...at Last!!! 



D' 



q>TT throw thorn »wi»y! For 

I -ij .. j.. »onh 

,«t KRtSS 



m Iho klod 

draamaO 



KROfl 8 reiuvo 

ins woy — sod 

of odis you hairo only drt 
shout until oow. . . . And uot oiuy 
thsl. it Dsn taks s Oaw bisd* riiht 
out of s fresh^^eks^r snd laorosjo 
‘ KRtls*^ROHK mnkiw Nndo 

— * h ' 



MAKES 

m 



IN ONE 
DAY 



Find out bow to msku 8100 

' I s wmk snd men. RM 
Mwins KRlSa RROS 8 to 



> FREE! 

To introduBS RRI-<M KROilS 
Mropprr. ire slu incliidini 
hfreoM 



’'MsS'h'^nS'w. 

itan Avaaua, St. Laato, Ma. 



M datsSa of Krtea Kro 
yw tvpe ml or hisds fm 



roppoff. Alsoaesd frsi 



\-.ri j 



Le/erw 




^WiyETlOW^ 



WHERE LINDBERGH LEARNED ! 

' BIQPAY forQrouTxdMenandPilot* 

thamae eomptate, thorough tralnlns 
AT thafLind^’racefTedattbe Llncolo AirDiane 
Sehool. Get it Dovr — onder areatbr improved 
fadUtiea. Practical Ground Traininff on real 
planes, motors and parta. Flyins tr^ninv for 
private pilot'a, Industrial pUot’a. limited eocmner- 
dal pOot's and transport pUot’a licenses. Gov 
emment-licensed instructors end pilots. 

Send for Free Book! 

training eouraed offered, etc. Writm if interested. 
Besore to state roar asre. 

UNCOLN AIRPLANE SCHOOL 

216 AlreraA Bldg., LINCOLN, NEBIL 



Or«ot«st O pp o r t u nity • - 

Nawast PropoBftfon 

Build a continually paying business inyour own 
name. Household and Industrial, BRUSHES, 
BROOMS. MOPS, DUSTERS. Fully Guaran- 
teed. New catalog, all net prices, no discounts 
to figure. Make as high as 300 per cent and 
over. Write today. 

WIRE GRIP SANITARY BRUSH CORPORATION 

41 East 11th Street New York 



mxcmicrnr 

Practical cnioiftf i-, NuiMart 

, tested iob-esp«mBce 

* AU bfUKhc* M clcetndtn nd^ 
Ur« KhoUnhip. 17000 MtCCcaM 

r ~y \ snduMte. Millipa-dolUr inirttutioa. 

.4m 2>id year. Write for FREE UhittfaMd eaolec. 

Nutlenal Srhoel 







December, 1929 



POPULAR SCIENCE MONTHLY 



U7 





NTORS 

V/ 'itfritefof these 

mEBmf 



Back of the Month’s News 

(Continued from fiage S£) 

Probably not more than a score of persons 
in the world ever saw a sample of pure man- 
ganese, but everybody sees and dej>ends upon 
an article for which manganese is essential. 
This is modem steel. One of the first great 
uses of steel containing manganese was to 
make “tin hats” in the war, but nowadays 
most of the steel used in industry contains a 
little of this element. Toughness of the metal 
is increased by manganese; brittleness is pre- 
vented; strength, working ability, and other 
properties are improved. ilanganese is 
“medicine for steel,” said C. P. McCormack, 
metallurgist, at a recent meeting of the American 
Institute of Mining and Metallurgical Engi- 
neers. A compound of manganese is used, too, 
in making dry batteries, but the steel business 
is where manganese is needed most. 

Deposits of manganese ore exist in Washing- 
ton, Xew Mexico, Minnesota, Montana, \’ir- 
ginia, and Georgia, but .\merican min^ have 
never been able to supply the entire quantity 
needed for American steel. That is why imports 
of manganese from Brazil are heavy. It is also 
why .\merican interests have recently con- 
tracted for supplies of manganese ore from 
Soviet Russia. 

In the iron ore regions of the Great Lakes 
much manganese occurs but, by a natural mis- 
fortune, the manganese minerals are so widely 
scattered through the ore that the recovery of 
manganese in useful form is very difficult. Re- 
cent experiments, however, have been promis- 
ing; some by the United States Bureau of 
Mines, others by commercial interests. Some 
day soon, it is probable, American mineral 
deposits will supply the country’s manganese 
demand — a most desirable outcome, since 
military officers estimate that lack of man- 
ganese would be one of the country’s most 
serious handicaps in case of sudden war. 

Water Fleas and Heredity 

P ICTURES of water fleas are being hung up 
nowadays in most of the world’s lateratories 
of biolog>'. For these tiny creatures are likely 
to prove among the most interesting, scien- 
tifically, in the world. Thanks to researches by 
Dr. Arthur M. Banta, of the Carnegie Institu- 
tion, water fleas alreaidy have supplied one of 
the best examples of the operation of heredity, 
and almost the only example known to science 
of the artificial control of sex. 

The water flea is not really a flea. It is a 
microscopic crustacean, belonpng to the same 
great group of animals which includes lobsters, 
shrimps, and crabs. Water fleas live usually in 
fresh-water ponds which fill up in the spring 
and fade away to dryness in the autumn or early 
wdnter. To sun-dve the winter the tiny crea- 
tures construct a special kind of egg, which sur- 
vives dryness and cold, and hatches promptly 
in the spring. The hatched creature is a female. 
Under normal conditions, Dr. Banta finds, every 
one of this spring crop of the creatures is pre- 
cisely like its mother. Heredity is perfect. 
Sometimes, however, there occurs what animal 
breeders call a “sport.” Dr. Banta found one 
water flea which was able to live in water 
about ten degrees hotter than that which 
would kill its brothers and sisters. This 
variant creature bred true, its offspring havnng 
the same heat-resisting quality. Thus evolu- 
tion may have proceeded to produce races of 
creatures able to live under new conditions. 

In the society of the water fleas males play 
a small role, but they exist, especially in the 
fall, to fertilize the eggs. What causes males 
to be produced. Dr. Banta finds, is the crowding 
of the population of females as the pond begins 
to shnnk. By the artificial overcrowding of 
mother water fleas, or by denying them 
enough food, they may be made to produce more 
males and fewer females; an important step, 
perhaps, toward better understanding of the 
phenomena of sex in other creatures also. 
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white robes of surgeons and nurses at emer- 
gency dressing stations, he said, adding that 
hysteria during the mental strain of terrilic 
fighting made conditions ripe for “startling 
psychic manifestations.” 

A ten-year-old boy who mysteriously felt 
impelled to chew the lapels and sleeves of his 
coat, and a young girl of good family who for 
lapses of days or a week took on a different per- 
sonality and associated with undesirable 
strangers, were examples of strange mental 
ca^s helped by psychoanalysis which Dr. A. A. 
Brill, of New York City, described. These 
troubles, he asserted, were eventually cured 
when their causes were discovered by Freudian 
methods. The boy, for instance, was found 
suffering from excessive “ mothering ” following 
his father’s death, which produced a peculiar 
rev’ersion to thumb-sucking and other tenden- 
cies of childhood. 

In the young girl's case, her father’s “rigid 
fanaticism ’ ' had given her a narrow morality so 
repressive that it produced a dual personality. 
Her “other self,” during the lapses, loosed all 
the_ pent-up force of her repressed desires, in 
actions of which she would later have no con- 
scious memory. 

Psychoanalysis seems the onI>' effective ap- 
proach to the cure of such patients, Dr. Brill 
said, and its skillful application requires a com- 
plete knowledge of the patient’s constitutional 
make-up and reactions. 

Psychological interneships in general hos- 
pitals were urged by Dr. Mabel Ensworth 
Goudge, of Chapel Hill, N. C. Often the 
psychoanalyst and the physician must cooper- 
ate in treating a case of nervous disease 
other disorder, she said, and in some cases a 
psychological cure is aided by the physician’s 
drugs and physiotherapy. 

Tests of Intelligence 

“TNTELLIGENCE tests,” which began as 
measurements of ordinary brain-power, 
now determine an individual’s “emotionality,” 
"sense of humor,” “personality,” and even 
admissibility to a school of music, e.xperts told 
the Congress, 

The discomfort of a needle pressed into the 
palm of the hand, a peg pressed into the wrist, 
and an electric current flowing through the 
hand, formed part of a unique “torture test” 
given to a hundred students, and described by 
Prof. Thomas B. Howells, of the University of 
Colorado. It was designed to measure the 
students’ persistence or “stick-to-it-iveness.” 
The high scorers, who voluntarily endured the 
most discomfort, proved to be leaders in other 
intelligence tests, Professor Howells said. 

Most persons assume they know the differ- 
ence between “right” and “wrong” acts, said 
Prof. V’ernon Jones, of Clark University. But 
when he asked 168 school-teachers to mark 
“right,” “wrong,” or “excusable” sixty-eight 
childhood actions suggested in a novel ques- 
tionnaire, he found wide disagreement, he re- 
pyorted. One question was whether a child 
should shield friends he had seen meddling 
with a railroad switch, wrecking a train. On 
only twelve out of the sixty-eight questions did 
even ninety percent of the teachers agree. 

Bible students, contrary to belief, are as 
likely to lie and cheat as anyone, Prof. P. R. 
Hightower, of Butler University, concluded 
after a test he gave .1,316 school children. The 
test offered eight chances to cheat, two to lie. 
two to show loyalty, and two for altruism and 
service. Other tests measured Bible knowledge 
for comparison. 

The idea that intelligence always shows in a 
man's face is a popular myth, asserted Prof. 
Richard S. Uhrbrock, of Cornell University. 
He asked six hundred men and women to Judge 
photographs of six (Conlinued on page I4S) 
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of the highest and six of the lowest scorers in a 
recent intelligence test. Four of the twelve 
were wrongly called intelligent or nonintelli- 
gent. The photograph of a high scorer mis- 
judged as ‘‘nonintelligent,” particularly by 
women, showed a drooping mouth, a snarl, and 
averted eyes. But more women than men cor- 
rectly classified as “intelligent” a pleasant- 
faced man smiling agreeably and looking 
straight at the camera. 

Why People “Get Mad“ 

W HAT makes people angry was the subject 
of a novel study reported by I’rof. Hulsey 
Cason, of the University of Rochester. He 
compiled a list of more than 2,600 different 
annoyances submitted to him by students, 
along with estimates of their relative disagree- 
ableness. Among them were “someone reading 
my newspaper over my shoulder,” “a person 
pushing in ahead of me in a waiting line,” 
“audible conversation next to me at the movies 
or a music recital,” and “being told to do some- 
thing when I am about to do it.” 

"A person coughing in my face” received 
one of the highest scores as a source of extreme 
annoyance, as did the sight of a young person 
treating elders with disrespect or an adult 
abusing a child. 

Jazz music. Professor Cason found, exasper- 
ates older persons more than younger ones. 

Mind - Measuring Machines 

A new vacuum tube machine, described by 
Dr. S. R. Hathaway, of Ohio University, 
gives criminal suspects a psychological third- 
degree. Tried out on 100 college women 
during an epidemic of stealing in a women's 
dormitory, it show’ed their reactions during 
conversation to words connected with theft. 
Other devices that test breathing or blood 
pressure also give a criminal away or trap him 
in a lie, but they should be used only by 
experts. Dr. Harold E. Burtt, of Ohio State 
University, stated. 

Persistence of vision, the secret of motion 
pictures which lies in the eyes’ ability to pre- 
serv’e the im^e of an object for a moment after 
it disappears, is strikingly demonstrated in a 
train of luminous flashes by a special type of 
neon lamp described by Dr. Walter R. Miles, of 
Stanford University. Motions of the hand in 
performing complicated movements are now 
bei^ studied, said Dr. J. van der Veit, of the 
University of Rome, by attaching a tiny flick- 
ering lamp to the subject’s finger. A dotted- 
line record is caught on a photographic plate. 

One of the first machines ever devised to test 
a man’s ability to judge relative speed helps 
select bus drivers in Barcelona and Paris, re- 
ported Dr. Emilio Mira, of Barcelona. Spain. 
Rods worked by electricity are started toward 
each other on a fifteen-foot table at different 
speeds. Subjects are asked to guess quickly at 
what point they will meet. Excellence in this 
type of judgment may save an auto driver 
from a collision. 

Learning from Animals 

AN “APE farm” is to be established in 
Florida by Yale University, its president, 
Dr. James R. Angell, revealed to the psycholo- 
gists. At this farm the animals will be bred and 
raised in order to study the psychological and 
physiological problems of animals and human 
beings. 

Even goldfish have helped psychologists, 
said Prof. Raymond B. Wheeler, of the Uni- 
versity of Kansas. Forty of them, in tests, 
demonstrated their reaction to strong and 
weak light and showed smartness in choosing 
preference to either — iConttnued on Pate iso) 
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despite the fact that lights were constantly 
shifted about to deceive them. A principle 
demonstrated in this test was also verified 
in another upon rats by Dr. J. A. Gengerelli, 
of Yale University— the “Law of Least Effort.” 
He showed that rats crossing a box to reach 
food will soon discover and thenceforth fol- 
low the shortest route from corner to comer 
— a diagonal straight line. 

Psychology Put to IForfe 

A REVISED jury system, a better way of 
putting advertisements in magazines, and 
advice to actors playing emotional scenes are 
latest suggestions for the practical application 
of psychology. 

Advertisements need not be mixed with 
magazine stories, declared Dr. Harold Burtt, of 
Ohio State University. He prepared two 
“dummy” magazines. Each contained twenty 
pages of advertising and twenty-five of reading 
matter. In one the advertising and reading 
p^es alternated. In the other they were in 
separate sections. Subjects remembered the 
“ads” equally well after looking through each 
for ten minutes. 

Present-day juries should be abolished, de- 
clared Prof. Harry Elmer Barnes, of Smith 
College. A board of examiners, most of them 
psychologists, should try criminals. 

Mental disorders predispose many to crime, 
said Dr. F. A. Moss, of George Washington 
University. A criminal record may be an “ acci- 
dental expression” of a person’s mental condi- 
tion, agreed Prof. Joseph Jastrow, of New York. 

A stage actor portrays emotion best when he 
keeps just aloof from it, said Prof. John T. 
Metcalf, of the University of Vermont. A 
vivid mind-picture of anger or love serves the 
actor better than the sensation itself. 
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Drugs and Moonlight 

CTRANGE effects of the Oriental drug hash- 
ish, made from the flowers and leaves of 
Indian hemp, were described by Dr. Erich 
Lindemann, of the University of Iowa. Ob- 
servers who volunteered for tests of hashish 
into.xication found that their sense of touch, in 
particular, was strangely altered. A small 
object repeatedly handled seemed to swell to 
huge size. .Another common form of illusion 
was distorted judgment of elapsed time. 

Dr. David I. Macht, of New York City, 
reported that exposure to polarized light caused 
death to drugged rats, while other drugged rats 
exposed to ordinary light recovered. Retreated I 
rats with camphor or cocaine — two drugs pro- [ 
ducing convulsions of the brain. The polarized 
light, which differs from ordinaiy illumination 
in that its light waves vibrate in a single plane 
instead of helter-skelter, made the convulsions 
fatal. The results were particularly interesting 
because natural moonlight, once popularly be- I 
lieved to “make people crazy,” is known to be 
largely polarized. 

Man and Woman 

M arriage makes a man’s mind more 
feminine, Prof. L. M. Tcrman, of Stan- ' 
ford University, declared in a paper he sub- , 
mitted to the Congress. Having analyzed : 
masculine and feminine traits in the minds of | 
large groups of men and women, he reported [ 
that environment often plays an overwhelming ' 
part in shaping them. 

A “he-man” in appearance may be more 
feminine in thought than the average woman, 
he said, since physical appearance has nothing 
to do with the mind in either sex. After a few 
vears of marriage husbands, he found, are 
likely to take on a more feminine outlook in 
interests, preferences, and emotional reactions. 



VIAKE MUCH MONEY 

Making and Selling Your Own Goods. For- 
mulas by experts. Manufacturing Procesaes. 
Trade Secrets. All kiuda. .All lines. Auto- 
mobile Specialties. Cleaning and Polishing 
Compounds. Food Products. Toilet Prep- 
arations. etc. Send for interesting catalog, 
special circulars, FREE. 

C. THAXLY CO.. Washington, D. C. 



Patents ::Trade-Marks 

EDWARD C. SASNETT 

REGISTERED PATENT ATTORNEY 
Bx~pri7icipalSzaminor U. S. I‘aieni Ogteo 
517 McGILL BLDG. WASHINGTON. D.C. 

Ptrtonal Service No Lilormtaro 




BOYS CarnMensWaqes as 



AUTO MECHANICS 

to Ijnc 




Etstt citr, tovn, eod fmrmina roonanitT <• cttIiv tee ■ate 
uid tractor m«n— trained the UcSweMiy Aato School vay. 

1 trartora faialde oal. Only 8 



Cheater at SOth St. CIca' 



ahop.a^ool Rte you. No bo^ 
or lectorea. Learn on real marhlnei 
Write today for rernarkule tiatioi 
offer. andKG FRBB BOOK. 

McSwBeny,*S8JSSSa».'i;a 



CS 1 

I 

II. Only a ■ 



>r SSa Ua&on St. Memphia. Tena. 




December, 1929 



POPULAR SCIENCE MONTHLY 



151 



Welding — the Silent Builder 

iConiinueJ from SI) 

special screens are used to eliminate ordinary 
light, and with it the obscuring haze. Only 
penetrating invisible rays of infra-red light are 
used to take the picture. In this way successful 
motion pictures were made of the operation of 
welding. They showed exactly how a drop of 
metal interrupts an electric arc when it toi ches 
the weld, and how it spreads out to fuse with 
the metal. From such photographs, three of 
which are reproduced on these pages, improved 
welding methods are foreseen. 

In the early 1900’s a welder announced: 
“We do the impossible. We weld cast iron.” 
Steel was then the only metal ordinarily welded. 
Today any known metal in commercial use can 
be welded, as evidenced by copper tanks, 
bronze statues, and aluminum coffee pots. 
Nearly all welding today is done by one of four 
methods — two electrical, one by gas, and one 
by chemicals. 

ARC welding, an electric process, uses the 
heat of an electric arc to produce a How of 
liquid metal to form the weld. The heat of the 
vapor forming the arc reaches the temperature 
of six or seven thousand degrees Fahrenheit. 
The light from the arc is blinding. An arc 
welder wears a hood that calls to mind the 
armor of medieval knights. Its window is a 
special screen of glass so dark that nothing may 
be seen through it except while the electric arc 
is on. A spray of molten metal sparks flies from 
work being welded with the aid of the arc, which 
b really a flame of hot gases. One terminal of 
the electric circuit is the welding rod itself; the 
other is the work to be welded. 

To start the work, an arc-welder, holding in , 
hb shielded hand a rod electrically wired, ' 
lightly touches it to the joint to be welded. 
This closes the electric circuit, and the welder 
creates the arc by mo\’ing the rod a fraction 
of an inch away from the piece to be welded. 
The heat of the arc keeps the rod melting. The 
welder slowly draws the arc along the joint, 
which becomes filled with metal from the 
melting rod. The work-piece itself is also 
partly melted by the heat, making a perfect 
fusion with the rod’s metal. This method of 
welding, which can also be performed by a 
welding machine, is especially adapted to mass 
production of metal articles, as well as to 
structural work. Not everyone knows that arc- 
welding is the oldest form of all. It was first 
tried in France, in 1881, for joining parts of 
storage battery plates. 

O XY-ACETYLENE, or gas-torch welding, 
uses the 5400-degree flame of acetylene gas 
and oxygen burning fiercely at a blowpipMj’s 
tip to fuse and weld metal. A rod of suitable 
material held in the flame supplies the extra 
metal needed for the joint. Although not as 
intense as the electric arc, the light of this flame 
would blind an operator in time if he did not 
wear protecting dark goggles. Some idea of the 
violence with which the oxygen supports com- 
bustion of the gas is given by odd experiences 
of veteran welders. Cases are on record where 
the valve of a tank of compressed oxygen, used 
on welding, has leaked, oil present somewhere 
has caught fire by spontaneous combustion, 
and soon the brass valve has itself caught fire 
and showers sparks under the tremendous 
oxidizing power of the oxygen stream. 

Gas-torch welding is a widely used hand 
method, especially for repair work- It b 
adapted to welding small metal pieces. The 
first workable oxy-acetylene torch was de- 
veloped by two Frenchmen, Fouche and 
Picard, in 1900-1901. 

“Thermit welding” and “spot welding” are 
the two other principal methods, each with a 
rather restricted but important application. 
More like a Fourth of July celebration than an 
industrial operation seems a thermit welding 
job, to a layman’s eye. (ContiiuMi o» page ist) 
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sanitary tube is for traveling, no bottle to 
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Welding — the Silent Builder 

(Conlintud from Page 151 ) 

This chemical welding process consists of 
placing a crucible filled with “thermit,” a 
mixture of iron oxide and metallic aluminum, 
above a mold containing the pieces to be 
welded. A piece of red-hot iron or a match is 
used to ignite an inflammable powder which, 
in turn, ignites the mixture in the crucible. A 
fierce reaction follows. Showers of sparks, re- 
sembling the “flower pots” used in fireworks 
celebrations, are tossed off from the seething 
crucible. Molten iron pours from the bottom 
of the pot into the mold, where it fuses with 
the metal to be welded. This method is 
particularly applied to bulky welding opera- 
tions. It has t^n used successfully to weld 
breaks in large shafts, castings, and the stem- 
posts of vessels. 

S POT welding, used for “tacking” together 
large sheets of metal at spots along their 
edges, is an electric method that differs 
radically from arc welding. It applies heat 
from the inside of the work instead of from the 
outside. Metal sheets are clamped in a press 
which shoots an electric current of low voltage 
but tremendous amperage through them. The 
metal’s own resistance to the current instantly 
fuses it at the points of contact. Machines 
have been developed that do spiot welding at 
high speed. 

Not long the General Electric Company, 
after researches conducted by Dr. Irv’ing 
Langmuir, noted physicist, announced a nov^ 
method of welding— “ atomic hydrogen weld- 
ing” — to be added to the standard processes. 
By its means, hitherto unweldable metals can 
be melted and fused without the slightest 
trace of oxidation, and welding can be per- 
formed in some cases on metal as thin as a 
sheet of paper. Briefly, this method utilizes 
the passage of a stream of hydrogen through 
the arc between two electrodes. The heat of 
the arc breaks up the hydrogen molecules into 
atoms. These atoms recombine a short 
distance beyond the arc into molecules of the 
gas, and this process liberates an enormous 
amount of heat, so that more effective welding 
temperatures can be obtained than with the 
ordinary welding methods. 

The apparatus for this process was de- 
veloped for commercial use in 1927. Its 
principal feature is the torch with which the 
actual welding is done. This consists of a 
holder supporting two tungsten wire elec- 
trodes, electric conductors connecting the 
electrodes to a reactor, and tubing for the 
hydrogen gas. Each electrode is supported 
on a nozzle through which the hydrogen gas 
is forced out around it. The electrodes are set 
at an angle, and the distance between the elec- 
trodes is adjustable, as is the flow of gas. 

atomic hydrogen welding differs from 
other methods in that there is no flow 
of current from the electrodes to the work to 
' be welded. The electric conductors to and 
j through the torch are heavily insulated, and, 

! when welding ceases, the welding current is 
I automatically interrupted until the operator 
is ready to weld again, when the circuit is 
I automatically restored. 

I The most important feature of the hydrogen 
process is the absence of oxidation from the 
welded metals. Since atomic hydrogen is 
a powerful reducing agent, it r^uces any 
oxides that might otherwise form on the sur- 
face of the metal. Because of this absence of 
oxides and nitrides from the weld made by it, 
this process is particularly adaptable to the 
welding of spiecial alloys — such as those of 
chromium, nickel, copper, aluminum, and sil- 
ver — and will also make a strong, smooth, and 
ductile weld on ordinary iron or steel work. 

Startling as are some of the present uses of 
welding, researches such as these may disclose 
still other useful applications. 
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Here Are Correct Answers 
to Questions on Page 55 

1. The human eye is practically a miniature 
camera which has a lens, an iris, and a retina, 
the sensitive ner\’e surface that registers the 
light impression. If, through some structural 
or muscular error, the lens does not focus the 
image on the retina, vision will not be clear 
and glasses will be needed to correct the 
condition. 

2. Astigmatism is an optical distortion caused 
by an improperly formed cornea. The cornea 
is the spherically shaped glasslike surface at 
the front of the eye. If this surface is not a 
section of a true sphere but is cur\*ed more in 
one direction than in another, the image formed 
on the retina will be sharp only in the lines 
of the image running in one direction. If such 
an eye observes a chart consisting of lines radi- 
ating from a central point, only one set of lines 
at one particular angle will appear sharp. The 
angle, of course, will depend on the direction 
of the irregularity in the cornea. The glasses 
used to correct this condition are ground plain 
on one side and curved like the section of a 
cylinder on the other to neutralize the dis- 
tortion produced by the irregularity in the eye 
structure itself. 

I 

3. The human eye lens, like a camera lens, i 
can focus objects sharply at only one distance 
from the eye at a given instant. When the 
eye is directed toward other objects farther from j 
or nearer to the eye, the focus of the lens must I 
be changed. This changing of focus is called | 
accommodation, and is accomplished by mus- < 
cular action in the eye. As people grow older ! 
the accommodation becomes poorer owing tp ^ 
deficient muscular action. It frequently hap- i 
pens, therefore, that an older person cannot 
focus sharply objects either far away or close 
at hand. Two pairs of glasses are needed, or | 
a single pair of the so-called bifocal t>pe. in 
which the lower section corrects for reading 
and the remainder of the lens for distance. 

4. An eye that is nearsighted is unable to 
focus objects at some distance from it. Tech- 
nically, this trouble is known as myopia. It 
can be corrected by a lens ground flat on one 
side and curved inward on the other, so that 
light rays from distant objects are dispersed 
tluough the lens of the eye as though they 
came from nearer objects. 

5. A flat-shaped lens gives the proper correc- 
tion only for objects directly in front of the 
eye. As the eye is turned in its socket the 
light rays are sent through in a di^onal man- 
ner away from the center, and distortion re- 
sults. Toric lenses are ground in curves. One I 
side usually is a section of a perfect sphere 
and the other side is a section of a sphere to 
which the correction for the eye trouble has > 
been added or subtracted. The toric lens is 
desirable because it gives a wider angle of ' 
distortionless vision. 

6. The human eye is designed to be in con- 
stant operation at all times during waking 
hours. In fact, the eye is always in use so i 
long as the eyelid is open. Of course, the read- I 
ing of very fme type, especially in poor light, I 
and certain types of work requiring extreme 
visual concentration, such as drafting, fee sew- 
ing, and so on, put a continual strain on the 
eye. There is, how'ever, no definite limit to 
the use of the eyes, as it varies with difi'erent 
individuals. 

7. Assuming that the eye trouble is purely ^ 
optical and is fully corrected by the lenses of 
tne eyeglasses, there is no difference in light 
requirements for a person with glasses and one 
with eyes not requiring glasses. In any case, 
the light should come over the shoulder and 
in ample volume for (Continur^! oh ttact ioL\ 
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A transport pilot flying tri-motor planes 
— working six pleasant hours a day — 
earning from $8,000 to $10,000 a year. 
Wouldn’t you trade your job for his? You 
can if you only try. With proper training 
and experience you, too, can become a 
high saJaried transport pilot. 




Learn Aviation by Flying. 

Whether you intend to become a line pilot or pl« 
to enter any of the dozens of other branches of avia- 
tion. you should know how to fly. Men who are 
doina big: things in aviation today are flyers. So it 
will be in the funire. Take a course in a Universal 
school — a school operated by the largest operating 
system in the world — and get the kind of training 
and experience that really counts. 



Other Courses in 
Aviation Offered 
In addition to flying 
courses Universal Avi- 
ation Schools offer 
courses in Aviation 
Mechanics. Aviation 
Business, and for those 
who plan to enter 
aviation later, a corre- 
spondence course in 
aviation groundwork. Send for outline of training. 

Take This Step Now! 

Get into aviation while the field is still open. The 
time to start is NOW. Investigate what Universal 
Aviation Schools offer you. Check the coupon 
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Here Are Correct Answers 
to Questions on Page 55 

(Coniinued/nm page I5S) 

distinct vision, but not in such great quantity 
as to cause glare. 

8. Farsighted eyes are so constructed, or the 
muscular control is such, that it is impossible 
for the eye to focus sharply on near-by objects. 
Eyeglasses that are worn to correct this 
trouble are ground flat on one side and bulging 
outward on the other. The use of such a 
lens collects light from points on objects that 
are near by and projects them through the 
lens of the eye just as though they came from 
more distant objects. 

9. If the defective vision is due to ^rious 
optical trouble there is no cure. Nearsighted 
people have a tendency to see distant objects 
more clearly as they grow older. Prolonged 
living in the outdoors with no close work for 
the eyes has a tendency to correct near- 
sightedness. 

10. It is always better to use eyeglasses prop- 
erly ground to correct the vision to normal. 
Of course, on very fine t)rpc such ^ is found 
in older Bibles, encyclopedias, dictionaries, 
and so on, the use of a large-diameter read- 
ing glass frequently is helpful, in addition to 
the use of proper eyeglasses. 



A Well-Built House 
Is Cheapest 

(CeHiiaued from page 7S) 

You may want to sell some day, and that’s 
one of the details that helps to hold value. 
Good plastering is another. You are going to 
use metal lath all over, but I’ve lately been 
specifying a kind that I like better than the 
ordinary varieties because it does more. It 
is welded wire mesh backed with some kind of 
sheeting which is much hea\-ier than building 
paper, and behind which are stiffening ribs that 
keep it flat as a board. When the plaster goes 
on, the sheeting runs it together to form a 
solid slab with the wire in the center, and you 
get plaster walls that are reinforced and made 
air-tight by the sheeting.” 

“.\ll of that sounds good to me,” said Bob. 
“.\fter hearing of Ed’s experiences I want my 
house to be as proof against grief as you can 
make it. But about that house that you saw 
where the piano went through the floor. The 
owner held the builder for it, didn’t he, and 
forced him to make good? ” 

“TTE TRIED to, but he couldn’t. There’s 
•tl no guarantee on a house, you know; you 
buy as is, and as soon as your name goes down 
on the dotted line you become responsible for 
it. There are builders who have enough pride 
in their work to make good when anything 
goes wrong, but they are the kind who put up 
houses that don’t give trouble. 

“It’s the same when you build. The work 
should be inspected as it goes along, to make 
sure that the specifications are being followed 
and that the workmanship is what it should 
be. If the builder is trying any funny business, 
that is the time to catch him; for if he puU 
something over and you don’t find it out until 
after you have accepted the job, it’s up to you. 
You can’t hold him.” 

“Well,” said Bob, “someone told me the 
other day that the soundness of a house de- 
pends on the honesty and moral worth of the 
builder, and what you say proves it.” 

“True enough,” the architect responded. 
“And that’s why you’ll find me refusing to let 
you consider a bid from any contractor in 
whose personal good faith and reliability we 
have not full confidence.” 
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High Speed Skyways j 
14 Miles Up 

{ConliHued from page £7) 

ity theorist, approve the idea on theoretical 
grounds. As for putting it into practice, the 
great Junkers airplane firm of Ciermany is now 
tentatively planning super-airliners capable of 
navigating the upper air levels. These would 
have air-tight passenger cabins supplied with 
air at comfortably normal pressure, and super- 
charged motors to enable them to fly miles : 
above the earth. 

Detailed designs for these craft are closely 
guarded. But a concrete picture of what a 
high-altitude plane would look like is given by ; 
B. V. Korvin-Kroukovsky, chief engineer of a ' 
College Point, X. Y., airplane firm. Its design, 
he says, would be influenced by the two great- 
est problems of high-altitude flying — those of 
providing normally thick air for passengers, I 
and of feeding normal air to the motor of the ' 
plane. 

A BARRI-X-SIIAPED cabin fuselage of 
duralumin, with air-tight joints, would be 
the most radical feature of the 425- horsepower, 
five -passenger plane whose design he projects. I 
To it air would be supplied at normal sea level 
pressure by a wind-driven compressor. Since 
theory would require a supercharger of im- 
practical size to supply compressed air to the 
motor, three or four superchargers of standard 
type would be used instead. Ihese blowers 
would be run by the energy of the e.\haust gas, 
as in certain standard supercharger types used 
today, notably that recently invent^ by Dr. 

S. A. Moss, of the General Electric Company. 
Another unusual feature of the high flying craft 
would be a thirteen-foot, four bladed propeller, 
its unusual size serving to obtain a grip on the 
extra-thin air. Such a craft, Kor\in-Krou- 
kovsky declares, could navigate at a height of 
eleven miles or more above the earth, where 
the sky is probably almost black and the stars 
are plainly visible while the sun is shining. Its 
normal speed would e.xceed 200 miles an hour. 

The possibility that airplanes might find free 
fuel at still greater heights is also suggested by 
this expert. .\t a height of about v^5,000 feet, 
he estimates, the atmosphere begins to divide 
somewhat into layers, due to the difference in 
weight of the oxygen, nitrogen, and other gases 
of which it is a mixture. One of these gases is 
hydrogen, of which only a trace is found at the 
earth’s surface on account of its extreme light- 
ness. Colors of the polar lights show it 
abundant at high levels. At a height of about 
200,000 feet the proportion of hydrogen to \ 
oxygen in the air probably is such that they 
would burn with e.vpiosive violence, if the 
mixture were less rarefied. No doubt this is 
all that prevents a terrific celestial e.\plosion 
whenever a flaming meteor falls through the 
hydrogen layer. 

A PLANE capable of rising to 200,000 feet, 
Korvin-Rroukovsky estimates, could re- 
main aloft indefinitely by burning the com- 
pressed gas as fuel, and could travel anywhere 
at a speed of perhaps .COOO miles an hour. But i 
there is a catch in this happy possibility which I 
is not soon to be solved — to reach such a height ^ 
a plane would require forty times the minimum 
power it would use in flying at sea level. Such 
a power range is a remote aeronautical prospect. 
-\Iore nearly practical is the 75, 000-foot altitude 
plane with its supercharged gasoline engine and 
Its air-tight cabin. 

“I believe that an airplane capable of reach- 
ing this height will be built within the very near 
future,” Korvin-Kroukovsky declares. 

Recent medical studies show that not lack of 
oxygen alone, but the direct effect of the re- 
duced pressure of thin air, causes human dis- 
comfort at high altitudes. In this lies the 
reason for the “ pressure cabin ” proposed in all 
plans for high-altitude aircraft. Such a device 
may seem fanciful. (Continued oh page 156) 
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High Speed Skyways 
14 Miles Up 

{Coniinued Jtom Pate 166) 

yet such a cabin was actually constructed for 
altitude flights, and tested a few years ago, by 
the United States .\rmy Air Corps. Only a 
minor defect in its melanism prevented its 
further use. 

This steel chamber, barrel-shaped and prac- 
tically air-tight when its round, twenty- two- inch 
door was closed, was built into an dtitude 
plane at McCook Field, Dayton, O. A small 
wind-driven compressor pumped air into it, and 
a relief valve above the pilot’s head could ^ 
opened by hand to relieve the pressure at the 
pilot’s discretion. The device was given for 
test to Lieut. John A. Macready, veteran 
altitude flyer then of the Army Air Corps. 

It very nearly became his coffin. Macready 
squeezed through the narrow door into the 
barrel-shaped cabin. AVith a plate glass 
window in the door his only means of seeing 
the outside world, he took off. The plane 
climbed a few hundred feet. Then to Mac- 
ready’s alarm his ears began to ring with 
pressure more intense than had been expiected. 
He opened the relief valve. It could not let out 
the air as fast as the compressor was forcing it 
in. He tried to open the door, but the pressure 
was too great. The airman faced the novel 
terror of being blown up from the outside in. 

'T’HERE was no way of stopping the com- 
■L pressor, which was driven by the wind out- 
side. Macready throttled the engine and 
coasted back toward the field as slowly as he 
could to minimize the pump’s effect. He made 
a rough-and-ready landing, and a second later 
the pressure in the cabin went down auto- 
matically with the stopping of the compressor. 
He was helped out none the worse for his ex- 
citing experience. The plane and its cabin were 
relegated to a museum. But, with a more 
• practical arrangement of valves, such a cabin 
might be adapted for future altitude airplanes. 
Tts air-tight construction, incidentally, would 
keep an ocean plane afloat for hours or days 
in the event of a forced landing. 

Another possibility is an individual “pressure 
helmet” similar in appearance to a diver’s 
headgear, in which oxygen or air would be 
supplied to the pilot or passenger at sea level 
pressure when an airplane was flying at a great 
altitude. This device, suggested by Lieut. 
.\pollo Soucek, Navy flyer and holder of the 
world’s seaplane altitude record, may be tried 
out by him in a future altitude attempt. 

ALL these proposals relate to the use of air- 
planes somewhat similar to those of con- 
ventional design to navigate the stratosphere. 
But a future possibility suggested by some in- 
ventors is that of using rocket vehicles to 
navigate the stratosphere, the hydrogen and 
other layers above, or even outer space itself to 
the moon and beyond. In defence of such a 
visionary plan its supporters point out that a 
rocket does not depend upon thin air, or any 
air at all, to propel and sustain it in flight. It 
kicks itself along by the force of recoU of its 
owm explosions, and would travel better in 
utterly empty space than in the atmosphere. 

The rocket plane of forty-foot wing spread 
which Fritz Von Opel flew for a mile was 
launched from a steel track. Two of the dozen 
rockets were used for the start; three more gave 
the machine the e.xtra impetus that enabl^ it 
to leave the earth after a run of only thirty 
seconds. Four that remained propelled the 
craft in flight. The pilot touched them off in 
succession by electric wires. Gunpowder sup- 
plied the explosive kick of the rockets, though 
Von Opel is experimenting with liquid explosive 
for future models. 

Another rocket experimenter is Prof. 
Herman Oberth, an Austro-Gcnnan, who re- , 
cently announced that a thirty-three-foot I 
model of a rocket (Ctmlinued oh txjte IS8) I 
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^'ou needn’t send us a cent! Amer- 
....’s big, old, reliable Radio Fac- 
tory springs its 10th Anniversary 
Surprise in high-grade, 1-year guar- 
ant eed sets at h i story’s lowest prices ! 

With its latest 
perfected Screen- 
Grid, push-pull, 
super-powered 
and hum-free AC 
electric Miraco’s 
—you are guar- 
anteed satisfac- 
tion, values and savings unsur- 
passed. Get Amazing Special Offer! 

At ourrisk comparea Miraco with 
highest priced radios, for 30 days 
in your home. Surprise and enter- 
tain your friends— get Metr opinions. 

Unless 1005^ delighted, don't Imyt Your 
decision is final — no argument! 

Only marvelously fine radios, of latest 

S rfccted type, at rock-bottom prices, can 
ck up such a guarantee. Send postal or 

coupon for AmazingSpeeial Faelory Offer! COUI^N flOW for Amaring Werl 

MIDWEST RADIO CORP., 408-AD Mlraco Bldg., Cinciiinati, OMo 

BEAUTIFULLY a LUSTR ATEP LITERATURE, AMAZINO S^aAL FACTORY 
Wril^Jx OFFER. TESTIMONY OF NEARBY USERS— 

AlMhe pr^f you wani^— of our honesty. faimcM, sIk. Jinan^l integrity, radio ci^rienco 



. .iraco B are cus- 
tom-built of finest 
parts — product of 
10 years’ successful experience. Apiwoved 
by Radio’s highest authorities. 

Deal Direct with Bt( Factor, 

Miraco outfits reach you splendidly 
packed, rigidly tested wilh everything in 



Entertain yourself 30 days — then decide. 
Liberal one-year guarantee on each set. 
Play safe, save lots of money, insure 
satisfaction— deal direct with Radio's 
old. reliable builders of fine sets — 10th 
successful year. SEND POSTAL OR 
COUPON NOW -- - 



and the performance of o 



U— Including Amazing Factory Offer— 



t without obligation! 



■■■■■■■■■■■■■■■■■ ■■■■■■■■ 

MIDWEST RADIO CORPORATION THIS COUPOBT 

• Pioneer Builders of Sets— 10th Successful Year 18 WO T 

- AN ORDER 



408 -AD Miraco Bldg., Ctndiuiatl, Ohio 



WITHOUT OBLIGATION, send latest literature. Amazing Special Free Trial Wholesale 
Price Offer, testimony of nearby user*, and all Proof. □ User □ Agent □ Dealer 

□Check here If Interested In an EXCLUSIVE TERRITORY PROPOSITION 

NAME ADDRESS 



® This seal on an advertiaement in POPULAR SCIENCE MONTHLY aignihea the approval of the INSTITUTE OF STANDARDS. See page 8. 



V.-J materjal 



158 



POPULAR SCIENCE MONTHLY 



December, 1929 




Start 
JW|h_ 






Mechanical 
Drawing 

. . . ^ firsi Step Toward a Good Job 
in Dnftmg .. . Bmdhif . . . Ardntectnre 

The fiDO poeitiona open and big 
salaries paid in Drafting, Building 
Construction and Ar^itecturai 
lines, are leading many men to 
ask bow th^ can “break in'*. 

The sensible way is to learn 
Mechanical Drateina, which every 
man must know brfore be can 
UNIT DhI becomeaDraftsman,ortakecharge 
BHI of construction jobs. 
hHi You can easily learn Mechanical 
UUUIk BH| Drawing at home in spare time~- 
imiTE' IraNH ° with some 

K iUlfgil ^ntractor oc Architect and eaeh 

in on it, while gaining valuable 
practical experience. 

Later on you can tackle building 
superintendence, or architectural 
drafting, or contracts, estimates 
and speciBcations or some one 
other branch of the work. The new 
idea is to learn one **Qnit” cf the 
work at a time, as yon need it toe 
|>romotion, and then make that training pay for 
Itself before you take another. 

We'd like to tell you more about thia new *'one* 
step'at-a-time” method of training for a better job 
and a raise, lower in cost and quiver in time than 
“complete courses”. Just mail coupon for free unit 
plan book. American School 

Dep t. D-948 pf Avs. A 68th St., Chleage 

Amcnesn Scbssl, Dsgi H-M8Drsxsl Are. A 58lh Sl, Chksm 
I sm iDtercat«ci In tbs nsw quick wsy to set into Dr^tins. 
Lontnctiu. Arebitseturs. s(«. by stsrtlns with msehsnic^ 
dn twiD g. Pisnss sssd Ftm Unit Pliui bmk sad oompJets 




TIME 

TRAINING 

that leads to 
BIGGER MY 

poyoawantabetterpositionsndahlghersalaryT Youesn 
bsTs these if yog can do tbs work. LsSslIeexperta will show 
you bow. gaide yoo step by step to sticects and help soirs 
your personal boalness problems through the tlme*ssTliig 
leSaDe Problem Metbod. Oor saiary-inercasHig pkm en* 
UMS yoo to prepare during your spare bonn. without inter- 
ferenee with roar preeent duties, bimply markon the eoopon 
the Sew in which you desire succeea. and we will mail yoo a 
valoablebook deeeriblDgtheopportunitiea in that flsld, to- 
getbsr with an outline of our satoty-bterto j ing plan. Also 
copy of 'Ten Ytm' Promotion In One." Thereisnoeoetor 
obligation. Find out bow the saktrjkhiereaWngpton starts 
average men and women on the high road to success and 
Onan c ia l independence. Cheek and msU the coupon MOW. 
■* “Find YourscI/ Through LaSatU“ “ 
LASAU.E EXTENSION UNIVERSITY 

Tha Worid'a ZnOrgM Btuinoss TVainbtg ttuHiution 
Dopt. 1283-R Chicago 

TcU mo M mkr yoor saiary-ineroaihtg ptan 
tor my advancement in the bueineee Sel<i 
eheck^. Send alao copy of “Ten Yeare' 

Promotion in One," all without obiigatioa. 

□ Boalneas Management □Peraoo- 
DModem Saleemanahlp nelMan- 



□Higher Accountancy 
□Traffic Management 

□ Railway Station MgmC 
□Railway Accounting 

□ Law — Degree of LL. B* 
□Commercial Law 
□indaatrial Managomant 
□Banking and Finance 




□Expert 
Book- .. 
keeping 

□ Bueineae EngUab 
□CoBunardal Spanlah 

□ Effective Speaking 
□C. P. A. Coaching 
□Stenotypy 



□Modem &nala«MCorm- □Tctegiaobv 
j^^enm DCrmlit Sl CoUmrtloil 

□Modem Foremanshlp Corrospendanco 



High Speed Skyways 14 Miles Up 



car designed by him was to be built and tested 
at some point on the coast of the North or 
Baltic Sea. One use of such a rocket, he has 
claimed, would be to carry air mail across the 
Atlantic in thirty minutes. 1 he first model, a 
trial machine, was to be propelled by carbon 
shafts burning violently in liquid oxygen. He 
e.xpressed the hope that it would reach an 
altitude of thirty miles or more above the 
earth. German naval authorities insisted that 
he {Mint it out to sea, fearful of damage if it 
fell inland. Future models he planned, to be 
propelled by the exploding gases of liquid 
oxygen and benzene or alcohol, were a craft 
that would soar over and photograph une.x- 
plored re^ons of the earth, and a 136-foot 
‘‘space ship” for a flight to the moon. 

Commenting upon these projects and the 
flight of the powder-driven Opel rocket plane, 
Professor R. H. Goddard, of Clark Univer- 
sity, declares, “A plane equipp^ with piowder 
rockets has an extremdy limited cruising 
radius unless it is used as a rocket glider. If, 
on the contrary, liquid propellants are used, 
some surprising distances can be covered in a 
shorter time than with an ordinary plane.” 

Experiments with liquid explosives which 
Opel and Oberth have proposed are un- 
necessary, Professor Goddard says. His work 
under the Smithsonian Institution has already 
produced liquid-propellant rockets that work. 

A nine-foot trial model of a rocket of this 
kind which he designed nearly caused a panic 
when it soared over Worcester, Mass. (P.S.M., 
Oct. 29, p. 24). One of Professor Godard’s 
immediate and practical aims is to provide a 
device that can be sent aloft to a peat height 
with weather instruments which will return at 
once, via parachute, and provide records to 
guide high-fl>nng aviators. 

‘‘Jet propulsion,” a novel form of power in 
which cool jets of gas at high pressure would 



(CoHt i nugd from page tS6) 



drive an airplane, offers still other future 
possibilities. So far it has not been applied to 
airplanes. But a jet-driven automobile in- 
vented by Max V^ier, German aviator and 
experimenter with rockets, recently traveled 
thirty-seven miles an hour in a trial at Essen, 
Germany. Gas spurted with a hissing noise 
from three pressure tanks of steel, behind the 
driver’s seat, in which it was kept liejuefied. 
Eventually airplanes, too, may use this form 
of power and soar to new heights. 

\Vhatever way airplanes may take to reach 
and navigate the stratosphere, it seems as if 
this will be the next great step forward in 
aviation. Sooner than most persons believe, 
airplanes may cross oceans in a few hours, and 
soar so high that powerful telescopes cannot 
discern them. 

Sunshine in Candy 

“^ANDIED sunshine” is the latest remedy 
^ for tuberculosis, anemia, and rickets. 
Two Viennese scientists claim to have found a 
way to irradiate chocolate with ultra-violet 
light in such a manner as to cause no loss or 
change in flavor. The investigators first 
experimented with rats, which increased in 
weight after eating the chocolate. This result 
might, of course, also have been obtained 
with ordinary chocolate. More important and 
convincing, however, were tests with human 
patients, who are said to have improved in 
appetite and their blood after eating it 

A process of irradiating cereals has been 
perfected in this country by Professor Harry 
Steenbock, of the University of Wisconsin. 
The inventor patented his process and then 

t iresented it to the University, which now 
icenscs breakfast food manufacturers to use 
it on condition that they do not raise the 
price of their product (P.S.M., Feb. ’29, p.47). 



First Victories in War on Fog 



have been designed to teU flyers their height 
above the ground by the time required for 
sound waves or radio waves to be reflected 
back from the earth to the airplane. 

At sea, the radio compass protects vessels 
from crashes and allows them to determine 
their position in a blinding fog. It indicates 
the direction of a radio signal, thus warning of 
the approach of other vessels moving through 
the fog, and giving the direction of points on 
land. A new invention in England enables the 
captain of a fog-bound boat to detect faint 
sounds of distant fog sirens as he edges towarc 
the shore. The device picks up the feeble 
sounds, amplifies them, and also converts them 
into light signals which appear as small light 
spots on a screen. 

Another phase of fog fighting is concerned 
with efforts to dispel the low-lying clouds. 
Two experiments in fog dispension conducted 
in recent years in America have given some 
promise of success. At the Government air- 
craft factory in Philadelphia, Pa., the Navy 
Bureau of Aeronautics conducted a series of 
ingenious demonstrations. Into a specially- 
constructed room, with brilliant lights shining 
on the wall opposite an observation window, 
were introduced clouds of man-made fog. The 
lights were all but obscured by the dense vap>or. 
Suddenly a dozen jets sprayed highly electri- 
fied water into the room. The fog vanished 
as though by magic and the lights blazed forth 
as brilliantly as before. 

More spectacular was the Mrformance of a 
“cloud eating airplane” whi<m Dr. L. Francis 
Warren, of Harvard University, sent aloft at 
Bolling Field, Washington, D. C. some years 
ago. ^uipp^ with tanks of fine silica sand 
and apparatus which charged the grains with 
electricity as they were sprayed through a 



{Continued from tage £S) 



nozzle, the machine climbed above a cumulus 
cloud. As it passed across the cloud, the trail 
of electrified sand ate a deep chasm in the fog. 
When the plane cut figure eights, the sand 
traced the evolution as easily as a blowtorch 
would eat its way through a snowbank. Then 
the pilot circled around and around, letting 
sand grains carve out a deep well in tJie mass 
of mist. From the bottom, the flyer said he 
could look up and see high white walls rising 
on all sides, with the blue sky far above. 

The secret. Dr. Warren explained, was that 
the electrical charges of the sand grains were 
opposite in polarity to those on the water 
particles in the fog. Instruments on the plane 
showed whether the cloud was charged positive- 
ly or negatively and the apparatus for spraying 
the sand could be set to give it an opposite 
charge. The water particles were attracted to 
the sand grains, forming large drops that fell 
as rain. This explanation also accounts for the 
disappearance of the fog in the laboratory room 
of the Bureau of Aeronautics, in Philadelphia. 
The electrified water particles sprayed into the 
room attracted the fog droplets having charges 
of the opposite sort of electricity. 

“Cloud-eating” airplanes have demonstrated 
effectiveness on a small scale. Whether they 
will be of practical value over large areas only 
additional and costly tests can answer. The 
machines used at Bolling Field spread only 
thirty pounds of sand a minute. Dr. Warren 
declares that two or more planes capable of 
spreading 1,100 pounds a mmute could dispel 
fog over an area the size of London. 

Since the airplane has taken its place as a 
recognized means of transportation, the prob- 
lem of conquering fog assumes new importance. 
Whoever can find the key to controlling it will 
be ranked with the great servants of mankind. 
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» THESE DIAGRAMS 
TELL ALL THERE IS TO KNOW 
ABOUT "B" BATTERIES « * 




CYLINDRICAL CELL CONSTRUCTION^— la tkm iitglde tiory about 
every “B” bollery ottembled of teparote, individually sealed c«U>— 29 
fine connacting wlr««) 60 sotdarings, and lolj o/ waste space bettseen cells. 



BVEREADY LAYERBILT CONSTRUCTION — Here is the inside story of 
the Eveready Layerbilt^—fiat, spare-saving cells making connections 
saaticaily. Only five sotderings, only two hroad eonnertlng bands. Maxi- 
■itim rcllablllf.v, maximum artlro tnalerlais, greatest life. Eayerbllt con- 
struction is an exclusive Eveready feature. Only Eveready makes Layar- 
bilt Batteries. 



This is the LARCE SIZE Eveready 
Layerbiit **0'* Battery for heavy dulyt 
No. 486. the longest lasting, most 
economical of all Evi>rM<ly». Brice 
$4.25. There Is also another Eveready 
layerbiit. Medium Sise, No. 48S, at 
$2.95. 



Here are revealed the inside facts about batteries, to guide you in 
selecting the ones that will give you the most for your money. 

One diagram shows the old cylindrical cell type of battery. Note the 
29 fine wires, and the 60 delicate solderings— ^9 places where trouble 
can come. We make such batteries as well as they can be made, but we 
also make a much better kind — the unique Eveready Layerbiit. 

See the Eveready Layerbiit diagram. Note the flat cells of which it is 
built. Those cells are not independent, needing soldered connections, 
but interdependent, making connection with each other automatically. 
To join the two sections, but two broad connecting bands are needed, 
each % inch wide. There are but five husky, trouble-proof solderings. 
And to cap the climax, the flat cells pack more active materials within 
the battery, and so you get longer life, greater convenience and economy. 

Eveready Layerbilts are the best batteries made, and no other battery 
is like them. You can make batteries out of separate cells of any 
shape you choose, and still you cannot imitate the Eveready Layerbiit. 
It is patented, and exclusive with us; our invention, and your advantage 
in economy, convenience and satisfaction. Be sure you get Eveready 
Layerbilts. Look for the name printed laige on the label. 

NATIONAL CARBON COMPANY, INC. General Offices, New Yorit, N. Y. 

Branches: Chicago Kansas City^ New York San Francisco 

Unit of Union Carbide E13 and Carbon Corporation 



TUESDAY NIGHT IS EVEREADY HOUR NIGHT — East of rfco Rockies— O P. M. Eailerti 
Standard Tine, through WEAF and aMoclated N. B. C. elation* 

NEW EVEREADY RADIO RECEIVERS . . . A. C. AND BATTERY OPERATED . . . NOW ON SALE 



IN VITAL SERVICES 

Eveready Baltcries are being 
used in automatic train con- 
troL aircraft beacon receivers, 
talking motion pictures, short 
wave transmission, picture 
transmission, television; for 
the protection of life and 
property and to secure instant, 
unfailing, noiseless, perfect 
electrical power. 
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Looking inside 

A CLOSED CYLINDER 




ETHYL Egg 



Knock! out (bat knock 



GASOLINE 



' I 'HE famous Midgley Indicator was devised to 
-*■ enable the scien tists in General Motors Research 
Laboratories to look inside the closed cylinder of a 
gasoline engine. It tells exactly what happens in that 
tiny fraction of a second when gasoline explodes. 

The Midgley Indicator is an ingenious and sensi- 
tive mechanism which records the pressure inside the 
cylinder while the engine is running. By studying 
these pressures the scientists found out exactly what 
caused an engine to "knock.” In fact, they found it 
was not the engine at all,but the/«e/ which"knocks” 

Gasoline — even the best, they found — explodes 
too fast when compressed beyond certain limits. So 
they developed Ethyl fluid, whose active ingredient 
is tetraethyl lead, which controls the combustion 
rate of gasoline under increased pressures. 

Ethyl Gasoline — good gasoline to which Ethyl 
fluid has been added — has created a new standard 
of motoring efficiency and comfort. It has made pos- 
sible the new so-called "high compression” cars, and 
it improves the performance of older cars. 

Try Ethyl in your car. YouMl see the difference. 

Ethyl Gasoline Corporation, 25 Broadway, New 
York City; 56 Church Street, Toronto, Can.; 36 
Queen Anne’s Gate, London, England. 



Tkt Midgley 
JndieatQr 



■ . a. D«K«Eii(T A >o«a CO., cnicaoo 
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TIello boys/ 

Tell ’em. you built it witk 

1 GILBERT ^/cx-^oi;Too1s 

“Built mr Boys” 



B oys, here’s your chance to give Mother anti Dad the surprise of 
their lives! Build with your own hands furniture, airplanes, toys, 
bird house.s, and hundreds of otlier practical thiiiRS — just like 
skillful builders do- Tell Dad you want to join the Kcoup of rt*al fellows 
who Iniild thing.s with Gilbert “Big Boy” tools. Tell him today you’ll 
start right in as soon as you get your Big Boy Set. Lift tlie litl of one of tny 
big red brass-bound tool chests and you oik*ii uj) a whole new world of excit- 
ing thrills. But on the sporty carpenter’s apron, cull in your pals nnd show 
them how a real builder go<‘s to work. Oh, Boy! How their eye.s will pop! 
My Boy Builder’s Plan Book tells exactly how each job is done. 

And there’s a tool for everj- pur|>ose. I know what you need an<l 
IVe built these tools e.*<peciully for you. 

Find out right away Imw smart you are with your 
hand>- Look over my Big Boy Tool Chests ami nuichine 
shop outfits at any good store. Take Dad along. 

Tell him you want to l»e a full-fledged memiMT of 
this happy group of builders. Pick out your set, 
get it home quickly, and .start 
right in building wonderful CV 

things ^ 



When You Buy Your Tc 
See that you get these 
Feature 



MOTOR 

DRIVEN 

MACHINE 

SHOP 

$35.00 



Let’s Go 

If you want to make things hum, 
the thing for you is my brand new 
Motor-Driven Machine Shop, the 
greatest thing I’ve made for boys 
since I invented Erector. Yes sir. 
it’s a complete scientific work shop 
for the amateur — a combination 
portable lathe, demountable drill. 
emer>' wheel for grinding knives 
and sharpening tools. There’s a 
real scratch brush for removing 
rough surfaces from metal, and a 
buffing wheel for finishing and 
polishing metal And — Boy, here’s 
news — this workshop’s equipjwd 
with a Universal Motor 

and A.C. or D.C., with toggle 
switch, cord and plug. It would 
take a whole page to tell you 
everything about this marvelous 
outAt. Send that coupon in to me 
and get the booklet that tolls you 
all in words and pictures. 



Boys 

T'liis big chest of tools (Number 
780) is the treasured possession of 
thousands of red-blooded boys. 
They wouldn’t swap it for a million 
dollars. But you can get yours at 
any good store. There arc 26 
pieces in all — 18 pounds of scien- 
tific fun — thekind of fun you’ll never 
get tired of. A saw’ that bites it.s 
way through wood, a plane that 
shaves like a master, a brace and 
bit. chisels and dozens of other he- 
man tools for the boy builder. -And 
two complete books that show 
clearly and exactly how to build 
hundreds of wonderful useful 
things. Now boys, be sure you get 
my big rod brass-bound BIG BOY 
Tool Clicst, because I know’ w’hat 
you need and have spent ten years 
lilannitig this fun for you. 



The New 1929 Line Includes These Important 
Desirable Features 



GILBERT 

Tool Chests 
Consist qf 



A. C. GILBERT’S 
FREE PLAN BOOK 

If you want to know’ 
all alxnit the 1929 Big 
Boy Tool Chests, send 
for your copy of my 
Plan Book, which tells 
how to construct 
dozens of interesting 
things, including 
Toys, Bird Houses, 
Household Utilities, 
Boats, Etc. 

PLAN BOOK and 
catalog describing var- 
ious Big Boy Tool 
Chests come to your 
door free for the ask- 
ing. Just fill out the 
little coupon below by 
writing your name 
and address, and mail 
the coupon todaj’. 



DAD’S SIZE 

Household Treasure Chest No. 7M. 
21) pieeen of hc-tiian tools including 
big 16-inch cross cut saw and 794*iti. 
plane. A regular outfit. Two plan 
books and color chart. Packed in 
brass bound chest . iSapolin l;'|>ced 

Knamel $10.00 

The Master Carpenter Set No. 785. 
Practical selected tools. 33 pieces, 
2 plan books and color chart, 15-in. 
steel level, 16-in. cross out and dandy 
keyhole saw, also 0-in. plane. Parked 
in brass bound chest. Sapulin S|ieed 

Enamel $15.00 

The DeLuxe Carpenter Set No. 790. 
Feature set of Big Boy line. 37 
pieces including iMn. plane, ratchet 
brace, 15-in. level, 20-in. cross, 18- 
in. rip, and dandy keyhole saws. 2 
plan books and color chart. Packed 
in big red chest, brass corners and 
lock, i^aiwlin Speed Knamel. .$25.00 

BOY’S SIZE 

Little Fellow’s Set No. 701. Con- 
tains 11 pieces with plan book. $1.00 
Dandy Big Set No. 701E. The set for 
the beginner. Contains 12 pieces 
with plan book $1.50 



When you are looking for a Chest of Tools, be sure you get these 
big exclusive features contained in the Dad's Size Chests. 

1. Big Boy Tool Chests have more tools than other chests at the price. 

2. .All metal spirit level in No. 785 and up. 

3. Ground faced block plane in No. 705 and No. 780. 

4. Bench plane, in No. 785 and up. 

5. Sapolin color chart, Home Manual, Plan Book and Sapolin Spoc<i 
Enamel, in all Dad’s Size chests. 

6. New 1929 Plan Book in all set.s. 

7. Carpenter’s apron in No. 785 and up. 

8. Drop forged hammers in Dad’s Size chests. 

9. Big Boy Saws. 

10. Metal Tray. 

11. Big red brass bound chest. 

THE A. C. GILBERT COMPANY, New Haven, Conn., U.S.A. 

Manufaciurera of the Famoua Erector and Chefn/*/r>’ Seta, Magic, Metora, Etc 

A. C. Gilbert’s Radio Sports Talks. See station listings — page 101 




FREE:- 

Sendfbritf 



Practical Young Carpenter's Set 
No. 702. 16 pieces with plan 

book $2.50 

Handy Set No. 707 . Practical set for 
boys, 19 pieces including plan 
book $3.50 

Famous No. 765. Feature set in Boy’s 
Sise group. Dandy Set. 24 pieces. 
Packed in big red chest with plan 
bunk $5.00 



The a. C. Gn-srar Company 
E nECToa Square 
New Haven, Conn. 

Pleau tend me free copy of Plan Book 
and Gdbert Toy Cat dog. 

NAME 

STREET . 

CITY STATE 





The cheer leader— 




(Q 1929, R. J. Reynolds Tobacco 
Company, Wiostoa*Salem, N» C« 
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